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Operating Features of the Montville Power Station 


NUMEROUS INSTRUMENTS AND CAREFULLY Kept ReEcorps AID IN MAINTAINING 
HIGH OPERATING EFFICIENCY IN EASTERN CONNECTICUT PowER COMPANY’S PLANT 


N CONTRAST to the swift gliding racing 
boats of the Yale and Harvard crews in 
their classic races on the Thames River 
may also be seen barges of coal on these 
same waters on their way to the Mont- 
ville Power Station of the Eastern Con- 
necticut Power Co. which is located near 

the starting point of the boat races that each year draw 





FIG. 1. CHOICE OF TURBINE OR MOTOR DRIVE FOR STOKERS 
POWER COMPANY’S 


spectators from all parts of the country. At this loca- 
tion the river is wide and so near to the sea that the 
level is subject to the tide variations. 


Thus located, this plant is admirably situated for 


receiving coal either by water or rail and the river 
furnishes an. unlimited quantity of condensing water. 
The plant as planned has an ultimate capacity of 50,000 
kw. but the initial installation of 20,000 kw. has now 
been in operation about 3 yr. and the excellent results 
which have been secured here and the completeness with 
which the operating records are kept make it an attrac- 


tive plant whose operating conditions are well worth 
studying. 

This plant is one of a system furnishing electric 
power to this section of the country over five outgoing 
lines of 33,000 and 66,000 v. The steam generating 
equipment consists of four 880-hp. Babeock & Wilcox 
boilers which furnish steam for two 10,000-kw. Gen- 
eral Electric Co. turbines. Condensing water, of course, 


AIDS HEAT BALANCE IN EASTERN CONNECTICUT 
PLANT 


comes from the river and make up feed water is drawn 
either from wells or the river. 


HANDLING THE COAL 


COAL USED is New River run-of-mine, coming to the 
plant, as previously stated, either in barges or in rail- 
way cars. Unloading is done either by means of a 
Mead Morrison unloading tower or a locomotive crane, 
delivering to the storage yard which has a capacity of 
60,000,000 lb. As the coal is being delivered to the boiler 
room bunker it passes through a crusher where it is re- 


















duced in size to 2 in. or less. This crusher is equipped 
with an apron feed of the steel pan type with 30 deg. 
incline. It has a capacity of 100 T. per hr., being of the 
double roll spring release type made by Stephens-Adam- 
son Co. 

From the crusher a bucket elevator carries the coal 
up 76 ft. and discharges to a belt conveyor for delivery 
to the boiler room bunker. The elevator has V-shaped 
buckets 30 by 20 by 10 in. in dimensions. The belt con- 
veyor is of five-ply rubber 2 ft. wide by 252 ft. long. 

Directly over the firing aisle and extending the 
entire length of the boiler room is the coal bunker which 
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has a capacity of 450 T. Beneath the bunker are Rich- 
ardson automatic scales, two of which are supplied for 
each boiler, and these discharge into chutes conducting 
the coal to the stoker hoppers. 

Boilers are set singly, giving access to both sides of 
the furnaces and stokers, which are Westinghouse under- 
feed type, consisting of 12 retorts driven in three sec- 
tions, each of which can be run independently either 
by means of Sturtevant turbines through reducing gears 
or by motors through Reeves drives to help out heat 
balance. The boilers each have four drums, the tubes 
being 4 in. in diameter and arranged 36 wide and 12 
high. 

Bernitz blocks are built in the wall around the fur- 
nace for admission of air over the fuel bed. There is 
also provision for forcing air through the dumping 
grates besides the regular tuyeres in the stoker retorts. 
Air to each section is controlled separately by hand- 
operated dampers. This air is supplied by Greene Fuel 
Economizer Co. double inlet fans of 50,000 cu. ft. per 
min. capacity, driven at 1200 r.p.m. through reduction 
gears by Terry turbines of 78 hp. capacity running at 
3350 r.p.m. The air supply comes through ducts from 
the turbo generators. 

Steam pressure is maintained at 250 lb. by means of 
the balanced draft system of combustion control which 
holds the draft over the fire at 0.05 in. of water. The 
gases are carried away from the boilers by natural draft 
furnished by two reinforced concrete stacks supported 
on I beams and extending 200 ft. above the grates. 
They are 10 ft. 2 in. in diameter at the top and lined 
with firebrick for a distance of 50 ft., a space of 2 in. 
being allowed between the brick and the cement. 
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FIG. 2. COAL HANDLING AND STORAGE IS WELL PROVIDED 
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As a matter of routine, the tubes are dusted by 
means of Vulcan soot blowers three times a day and 
every morning each boiler is gone over carefully with a 
steam lance. Under this treatment the stack temper- 
ature averages around 500 deg. for 175 per cent load 
on the boilers and 550 to 575 deg. for 200 per cent load. 

At the front of each boiler is an instrument board 
upon which are mounted a three-in-one Precision draft 
gage; a Uehling CO, indicator, the recording element 
being located in the chief engineer’s office; a Brown 
pyrometer indicating the stack temperature, with the 
recording element in the office; a Brown recording 
thermometer giving feed water temperature; a General 
Electric Co. steam flow meter; an Ashton steam pressure 
gage; and a Copes indicator showing the opening of the 
feed water valve. On one of the boards there is added 
to the preceding equipment a water pressure gage indi- 





















FIG. 8. COMPACT INSTRUMENT BOARD SHOWS INSIDE WORK 
INGS OF EACH STEAM GENERATOR AND FURNACE 


eating the pressure in the feed water piping which is 
usually kept at 20 to 25 lb. above that in the boiler. 
In addition to the instruments on the board a load indi- 
eator over the boiler room aisle shows in large figures 
the output of the plant. 


Freep WATER PREPARATION 


OnE oF the interesting features of the plant is the 
use of three Griscom-Russell evaporators for preparing 
the make-up feed water for the boilers. This amounts 
to 6 to 7 per cent of the total feed water and is sup- 
plied either from wells or the river which is sea water. 
The equipment installed is sufficient to evaporate 15,000 
lb. net per hour, and the diagram, Fig. 4, shows the 
course of the water and steam and quantities handled. 
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From the evaporating system the condensate mixes 
with the returns from the main surface condensers, then 
passes through a Cochrane heater and meter of 200,000 
lb. per hour capacity where it is raised in temperature 
to 210 deg., then pumped through the evaporator con- 
denser, which further increases its temperature to 265 
deg., thence to the boilers. 

Feed water is handled by three Worthington three- 
stage double suction centrifugal pumps of 500 g.p.m. 
capacity, driven by Terry turbines rated at 2720 r.p.m. 
but run under the control of Fisher pump governors. 
Duplicate piping is provided for the feed water, so 
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FIG. 4. DIAGRAM SHOWING WEIGHTS AND TEMPERATURES 
OF WATER AND STEAM USED IN EVAPORATING SYSTEM 


arranged that in case the heater or evaporators are out 
of commission the undistilled make-up water, together 
with condensate, may be pumped directly to the boiler. 

Flow of feed water to the boilers is controlled by 
Copes feed water regulators, the distinctive feature of 


TABLE FOR DETERMINING GALLONS OF 214 PER CENT SODA 
SOLUTION TO BE USED IN FEED WATER 





Pounds 
of Feed 
Water 
per hr. 


Chlorine Content in Feed Water 
0.5 0.6 0.7 0.8; 0.9 








30 ,000 
40,000 
50 ,000 
60,000 
70,000 
80,000 
90 ,000 
100 ,000 
110,000] 4 5.5 
120,000| 4.5] 6. 
130,000| 4.8 | 6.4 


3.5 | 4. 5. 
4.37] 5. | 5.6| 6.25 
5.25| 6. 7.5 
6.1] 7. 8.75 


7. 8. 10. 
7.8 9. 11.25 


8.75] 10. 12.5 
9.62] 11. 13.75 
10.5 | 12. 15. 
11.5 | 13. 16.25 
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The 2% per cent solution is made up of 32 oz. of soda ash to 
one gallon of water. Three times 8 day @ sample is taken for 
phenolphthalein test, just before blowing down. A few drops to @ 
bucket should show a red color. 


which is the means for obtaining a continuous flow to 
the boiler, at the same time permitting the storage of 
heat to care for a sudden increased demand for steam. 
In this plant there is also an attachment on the feed 
valve which operates an indicating hand on the instru- 
ment board showing the amount the valve is open. 
This device is a great aid to the men in charge, as it 
shows definitely whether or not the feed valve is opened 
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the proper amount for the water level in the boiler and 
the load being carried as indicated by the flow meter. 

As previously stated, the pressure carried in the 
boilers is 250 lb. per sq. in. The superheater located 
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FIG. 5. BOILER EFFICIENCY REQUIRED FOR GIVEN LOAD ON 
PLANT WITH THREE BOILERS IN USE, AND VARIATION 
IN QUANTITY OF FEED WATER 


between the first and second passes of the boiler adds 
150 deg. to the temperature of the saturated steam, the 
temperature being indicated by a thermometer in the 
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FIg..6. COAL REQUIRED FOR GIVEN LOADS ON PLANT 
steam line while a Brown recording instrument located 
in the office gives a permanent record of the steam tem- 
perature. 

As protection against dangerous water levels in the 
boilers, Williams high and low water alarm columns 
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are provided. Over pressure is relieved by Ashton 4-in. 
safety valves, four of which are placed on the drums 
to care for saturated steam and two on the superheater. 

In the operation of these boilers a slight scale 
deposit takes place. This is so little, however, that 
internal cleaning is done with a turbine cleaner only 








FIG. 7. EACH 


FIG. 8. 


once a year but the boilers are inspected internally 
three or four times during this period and once a month 
each boiler is down two days for external cleaning. As 
a precaution against scale which may come in, due to 
condenser leaks, a small amount of soda ash is used 
to keep the boiler water slightly alkaline as indicated 
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by tests on water drawn from the water column. To 
maintain the proper alkalinity, a chart has been pre- 
pared as a guide to the operators and is presented in 
the table herewith. 

Curves shown in Figs. 5 and 6 are interested as 
showing the steam-generating efficiency of the plant 
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TURBO GENERATOR HAS DIRECT CONNECTED EXCITER AND FULL EQUIPMENT OF INSTRUMENTS 
AREAWAY IN TURBINE ROOM FLOOR GIVES NATURAL LIGHT ON CONDENSING AND AIR CONDITIONING EQUIPMENT 


and the water and coal consumption per kilowatt output 
of the generators. 

For each boiler four Everlasting blowoff valves and 
cocks are provided which discharge to a header leading 
to a sump, thence to the river. As a matter of routine 
practice, the blowoff valves are opened three times a 
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day, lowering the water level 3 to 6 in. each time. 
Occasional tests of the water are made to see that the 
salt content does not exceed 25 to 30 gr. per gallon of 
boiler water. Attendants are instructed to blow down 
the water columns once each watch or more frequently. 


ELEcTRIC GENERATING EQUIPMENT 

In THE turbine room the same completeness of 
instruments and devices for maintaining best operating 
conditions and recording results has been provided as 
we have noted in the boiler room. 

Two 10,000-kw. General Electric Co. turbine gen- 
erators make up the present generating equipment. 
These are served by Wheeler surface condensers with 
12,500 sq. ft. of. tube surface made up of 1-in. tubes. 
The vacuum carried ranges from 2814 to 2914 in. of 
mereury or within about 0.4 in. of the barometer 
reading. 

For each turbine unit there are supplied a Uehling 
vacuum and barometer recorder, Tycos mercury column 
indicating vacuum, Ashcroft steam pressure gages at 
the throttle and first stage and vacuum gage, and a Gen- 


FIG. 9. TRANSMISSION LINE CONDITIONS ARE INDICATED ON 
BOARD BY COLORED TACKS AND BUTTONS 


eral Electric Co. indicator showing speed in per cent of 
rating. There is also an Ashton indicator showing the 
level of water in the service tank. 

In plants using sea water for condensing purposes, 
the condensate may become contaminated due to leaks. 
These may exist for some time without being noticed, 
perhaps, until trouble develops in the boiler. This dif- 
ficulty is averted in the Montville plant by the use of a 
salt indicator, an instrument made by Leeds & Northrup 
Co., which gives a continuous record of the salt content 
in the condensate and when this shows 1 gr. of salt per 
gallon of condensate the condenser is examined for leaks 
and repaired. 

While the turbines are in operation, the bearing 
temperatures are watched carefully. The Richardson 
Phoenix system of continuous oil circulation and filter- 
ing is employed. 

Each condenser is served by a 12,500-g.p.m. cireu- 
lating water pump which is driven either by a motor 
or a turbine according to the needs of the plant for 
exhaust steam, the shift over being done manually. The 
Wheeler rotary air pump is driven through reduction 
gears by a Moore turbine and the condensate pump by 
a Terry turbine, direct connected. 
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On the electrical end of each unit is an alternating 
current generator rated at 10,000 kw. at 80 per cent 
power factor. The voltage is 11,000, the frequency 60 
cycles, the winding is for three-phase star connection, 
and the speed of the unit 1800 r.p.m. Each unit has 
a direct-connected exciter delivering direct current at 
220 v. and in addition a separate exciting unit is pro- 
vided which is made up of a 100-kw. 200-amp. com- 
pound-wound General Electric dynamo direct connected 
to a Terry turbine. 

Air for cooling the generator is drawn from the 
basement through a Spray Engineering Co. air washer 
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FIG. 10. COAL AND WATER LOG SHEET TURNED IN DAILY 


and discharged at a temperature around 80 deg. C. 
through ducts to the inlet of the forced draft fans in 
the boiler room basement, as previously stated. 

For convenience in installing and repairing ma- 
chinery in the turbine room, a 35-T. Northern crane 
was installed and covers not only the turbine room 
floor but areaways give access to a good share of the 
equipment in the basement. 


CONTROLLING THE OUTPUT 

IN THE electrical department of the plant two 12,000- 
kv.a. three-phase transformers located inside the build- 
ing boost the voltage from 11,000 to 33,000 v. and in 
the yard are three 5000-kv.a. single-phase transformers 
that step the 11,000 v.-up to 66,000 v. These supply 
the five outgoing circuits, four of which are at 33,000 
and one at 66,000 v. all connected star with grounded 
neutral. All of these transformers are of General Elec- 
tric Co. manufacture and are cooled by forced water 
circulation, the water being taken from a cooling pond 
which serves also as a reservoir. 
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Station transformers reduce the voltage from 11,000 
to 440 for service motors and to 110/220 for the light- 
ing circuits. 

On the 11,000-v. circuits the switches are of the 
remote control motor operated type while on the 
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33.000-v. circuits solenoid operated switches are em- 
ployed. Direct eurrent for working the switches is 
furnished by a motor generator set used in conjunction 
with a 60-cell storage battery. 
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Electrolytic lightning arresters which protect the sta- 
tion are charged once a day, as a matter of routine, 
and each year are given a thorough overhauling. A 
similar precaution is taken in regard to transformer 
oil which is dried regularly once a year with a dehy- 
drater and at more frequent regular intervals the insu- 
lation is tested by means of a testing transformer. 
Among the interesting operating features of the 
plant is the transmission system board shown in Fig. 9. 
This is a white panel mounted in a frame on casters 
so that it can be placed in the most convenient location 
for the switchboard attendant. On this panel are placed 
strips representing the various circuits supplied by the 
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FIG. 12. TURBINE AND AUXILIARY LOG SHEET SHOWS HOURLY 
READINGS OF VARIABLE CONDITIONS 





plant. The 11,000-v. lines are colored buff; 33,000-v. 
blue gray; 66,000-v., blue; the low voltage service lines 
are light buff. 

Red and green thumb tacks indicate the location 
of line disconnects and whether open or closed; yellow 
buttons, lightning arresters; black, generators; buff, 
rotary converters; and black with zig-zag lines, trans- 
formers. In addition to this board, a miniature dia- 
gram of the station circuits is mounted on the bench- 
board. 

Conveniently located) telephone stations for local 
communication are distributed about the plant and have 
proved of great aid in operation. ' 

Samples of the daily logs are reproduced here and 
indicate the completeness with which records of oper- 
ating conditions are kept. Such complete information 
is made possible only through the provision of the nec- 
essary instruments, and the consistent excellent results 
obtained give proof of vigilance on the part of those in 
charge of operation. 
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Theory and Design of Furnace Stokeholes 


FuRNACE CONDITIONS ARE AFFECTED CONSIDERABLY BY THE DE- 
SIGN AND MANNER oF LOCATING STOKEHOLES. By Zuce KoGAN 


oven types of furnaces or other closed types of 

fireboxes are of secondary importance when com- 
pared to other, more vital parts of the installation, such 
as grates, brickwork, etc., yet furnace conditions depend 
to some extent upon their suitable design and installa- 
tion. Many engineers think that it is not worth while 
to consider the exact arrangement of stokeholes or their 
design, usually because they are not sufficiently con- 
vinced that a great many troubles arise from their 
improper design. These troubles have in past practice 


peeping employed in feeding fuel into dutch- 
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FIG.1 







SHAPE OF STOKEHOLE 

IN PRACTICE, the most usual form of stokehole is a 
circular hole in the brickwork of the arch in which is 
inserted a circular cast-iron tube. The tendency to use 
this is due to the usual cracking and damaging of brick- 
work around the aperture and which is nowadays reme- 
died by either changing the forms of the cast-iron tubes 
or by either changing the whole form of the apertures 
whenever conditions will permit. In order to specify 
the reasons for the different changes to be made with 
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FIG. 1. SIMPLE TYPE OF STOKEHOLE WITH CONE-SHAPED DISCHARGE. FIG. 2. STOKEHOLE WITH REMOVABLE ENDPIECE. 






FIG. 4. INCLINED STOKEHOLE 


reflected themselves in poor furnace conditions and 
repairs to the furnace itself. Briefly, the effects of poor 
stokehole design are as follows: 

1. The brickwork around the stokeholes breaks and 
falls off. 

2. The excess of air through these stokeholes due 
to the intermittent feeding gives poor combustion and 
puts great strain on the boiler shell. 

3. The drying of the moist fuel becomes much 
affected with its relative position. 

4. The fuel is not regularly distributed through the 
whole area of the grate, thus leaving some portions of 
the grate without fuel and gives rise to great excess of 
air through the grates. 

5. The convenience of feeding the fuel is much 
decreased with different arrangements. 

As will be pointed out in this contribution, there are 
other hurtful effects especially with different installa- 
tions, and we may safely conclude that the whole ques- 
tion of stokeholes has not been studied to a sufficient 
extent. It is hoped that this brief description of the 
theoretical and practical views of the design of these 
stokeholes will interest combustion engineers and encour- 
age further investigation of this question. The discus- 
sion of stokeholes will be considered from the following 
viewpoints : 

1. The shape of the stokehole including that of its 
parts. 

2. The position of the stokehole including (a) the 
general choice of the stokehole’s position, (b) the spac- 
ing from the grates, (c) the horizontal and inclined posi- 
tions, (d) the most desirable level, and (e) the number 
of stokeholes per grate. 





their design, it is of importance to consider the causes 
of such destruction of firebricks, which may be from 
either one or both of the following conditions: 

1. As well known, the fuel passing through these 
stokeholes deposits itself in the form of a cone, in which 
ease the flame from its combustion easily attains the 
arch and brings it into an incandescent state. The feed- 
ing through such stokeholes, being of an intermittent 
nature, produces an intermittent rush of air, which 
meets near the arch the intense flame, and the incan- 
descent brickwork and gases; here the whole ignites, 
thus raising still further the temperature of this brick- 
work. Such hot brickwork suffers much from the inter- 
mittent rush of cold air, especially in winter, and leads 
to constant destruction of firebrick. 

2. With fuels of high moisture content, the de- 
struction of brickwork is even more complete, as in this 
case most of the moist fuel freshly charged in the fur- 
nace is at the top of the fuel cone which is just behind 
the stokehole aperture. This being subjected to the 
heat of the furnace and to the radiation of the arches 
gives out its moisture in the form of vapor which rises 
to the arch and quickly abstracts its heat by becoming 
superheated steam. Such a quick cooling of very hot 
brickwork no doubt cracks the firebrick around the end 
of the stokehole which is just above the fuel cone. 

Considering the reasons for these troubles, we base 
the design of these stokeholes on the principle that the 
brickwork around the end of stokeholes must be pro- 
tected from meeting the intermittent rush of air. This 
condition is secured either by stopping the intermittent 
flow of air or by covering the brickwork at the end of 
the aperture or by a combination of both. 
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In regard to the methods of obviating the sudden 
rushes of air through these stokeholes, it may be said 
that this is usually done by giving the cast-iron tube 
some conical form. A practical design of a stokehole 
of this type is illustrated in Fig. 1. In this case the 
fuel passing the narrow aperture is reduced in its veloc- 
ity, thus providing ample time for thé furnaceman to 
provide a new quantity of fuel before the first is dis- 
charged on the grate, while the constantly filled stoke- 
hole obviates to some extent the air from entering dur- 
ing the feeding of fuel. The smaller aperture of the 
cone is only a few centimeters less than the upper 
part, but varies widely with the physical properties of 
the fuels. It must be kept in mind that this discussion 
applies particularly to the light and compressible 
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FIG. 3. STOKEHOLE WITH INCLINED TYPE OF GRATE 


fuels which cannot be handled by the ordinary operation 
of hoppers as successfully applied to the coal fuels. 
Should the fuel be of such nature, however, that a hop- 
per will render the services in an efficient manner, there 
is no doubt but that the constantly filled hopper will 
obviate the entrance of air. Automatic stokers have been 
designed and used, but have not given the required 
results with all kinds of fuels. Fuels differ widely and 
certain fuels, as bagasse, used in the sugar factories, and 
grass as practiced now in China, do not adapt themselves 
to any kind of automatic stokeholes. 

Designs for preventing the air from coming in con- 
tact with the brickwork around the aperture may be 
said to be successful in two ways: First, by increasing 
the depths of the cast-iron tube, that is, by prolonging 
its end for more than 25 em. from that of the brick- 
work, in which case the air passing into the furnace is 
far from touching this brickwork; second, the larger 
section at the end of the stokehole makes the air less 
dense when descending into the furnace or coming in 
contact with the brickwork, while the bend gives it the 
direction shown by the arrows. This wide aperture has, 
however, another interesting advantage and that is that 
it stands in the way between the brickwork and the fuel 


cone. Thus, the vapor rising from the moist fuels makes 


contact with the cast-iron tube, and damages only the 
metallic part of the stokehole which is easily repaired. 
Moreover, with very moist fuels, where the lower por- 
tion of the metallic tube is constantly damaged, this 
may be made as a separate part as shown in Fig. 2 and 
be more readily changed. 
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Other than by changes in the aperture of the cast- 
iron tube, the destruction of brickwork is much reduced 
by the use of rectangular forms of stokeholes. The 
reason seems to be that the decrease in width through 
the rectangular shape of the fuel passage helps to hold 
the aperture better covered with fuel when feeding 
therefore reducing the quantity of air rushing through. 
On the other hand, the quantity of air entering through 
such a wide aperture reduces much its density as com- 
pared with the air passing through a circular section. 
The form shown in Fig. 3, however, which was installed 
at the Kom-Ombo factory, reduced to a great extent 
these troubles. The good results obtained are most 
likely due to the good installation and not as much to 
the rectangular shape of the stokehole alone but this 
does not detract from the value of the rectangular shape 
of stokehole. In any case, it may be said that there are 
many reasons for preferring the rectangular shape of 
stokehole and further experimenting with such type 
may increase its adaptability. 


THE GENERAL CHOICE OF STOKEHOLE LOCATION 

REFERRING to the general choice of positions for the 
stokeholes, it may be said that this depends to a great 
extent on the kind of furnace installation and more 
especially on the kind of grates. With the horizontal 
type of grates, it is almost always desirable to install 
them at equidistant points from the ends of the grates, 
in order to distribute the fuel most uniformly through- 
out the whole area of the grate. This is of great im- 
portance here due to the fact that the fuel fed on the 
grate takes a conical form, which causes one part of 
grate to contain a heavier fuel layer than the others, 
and if these cones should not be uniformly distributed, 
there will be great differences in the fuel layers. Some 
portions are even liable to be without any fuel at all, 
thus resulting in poor combustion and in great strains 
in the furnace brickwork. This is contradicted by many 
combustion designers, who prefer to have the stokehole 
nearest the bridgewall, somewhat farther than equi- 
distant from the ends of the grates, so as to aid the gases 
from the fresh fuel near the boiler to escape unburned ; 
it may, however, be said that this brings in the absurd 
suggestion of not utilizing the entire area of the grate. 
For should the stokeholes be too far apart, it will not 
only mean that the fuel is less uniformly distributed, 
but will actually leave the portion of the grate idle. 
A grate must be covered with fuel; if trouble arises 
such as described above, it must be remedied by some 
other means, not by leaving a portion of the grate bare. 
For example, instead of eliminating the use of a part 
of the grate for the loss of unburned gases, it is possible 
to design the brickwork in such a manner as to con- 
sume these gases, notwithstanding the fact that the 
whole area of the grates is used. 

In the case of grates that are slightly inclined, the 
position of stokeholes that gives good results is one 
equidistant from the projection of the horizontal length 
of the grate. It may therefore be taken as a fair rule 
that with horizontal and slightly inclined grates, the 
positions of the stokeholes should be at equal distances 
from the ends of the grate bars. With very inclined 
grates, this rule does not suit so well, because in the 
former cases it was supposed that the fuel falling on the 
grate does not slide. With greatly inclined grates, how- 
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ever, the fuel tends to slide towards the lower end of 
the grate. Should the stokehole therefore be designed 
as previously mentioned, the sliding of fuel will leave 
the grate almost empty. For this reason, with such 
grates the stokeholes should be as near as possible to 
the upper end of the grate, in order entirely to cover 
the stoker with fuel. 






SPACING OF STOKEHOLES 


IN THE FOREGOING we have discussed in a general 
way the importance of the positions of the stokeholes. 
For proper design, however, the positions must be more 
precisely determined. Certain dimensions cannot be 
given, as each installation must be considered individ- 
ually. Some conditions, however, limiting these dimen- 
sions will be considered in a general manner. The spac- 
ing may be said to vary to a great extent with different 
kinds of grates. It is also of great practical importance 
to give greatest consideration to the inclined type of 
stokers, especially when the fuel and the grate are of 
such nature that it will permit the fuel to slide. 
Spacing must therefore always be considered both 
ways from the grates, i. e., from the distance AB, 
Fig. 3, which we will call the horizontal distance and 
from the distance CD which we will call vertical dis- 
tance. The horizontal distance from the grate to the 
stokehole as used with inclined grates, is limited by the 
effectiveness of drying and per cent of rating. The 
greater the horizontal distance of the stokehole from the 
end of the grate, the higher will be the distance from 
it to the grate and the greater the energy with which 
the fuel falls on the grate, the more easily also will it 
slide down from this inclined grate. Such conditions 
therefore do not permit the fuel to move sufficiently 
slowly for, effective drying and also leave the grate 
partly unebvered, giving an-excess of air and a decrease 
in grate-area. On the other hand, the farther this dis- 
tance, the more easily it slides and therefore the greater 
will be the per cent of rating possible with a given 
installation. As to present practice, it is usual to have 
the stokeholes as near as possible to the grate. Stoke- 
holes have also been installed with the same inclination 
as that of the grate and placed in line with the inclined 
grate so as to make it practically a continuation of the 
grate proper. This not only reduces the disadvantages 
just mentioned, but obviates as a whole the damaging 
of brickwork previously discussed, while the increase in 
per cent rating is obtained by increasing the vertical 
height from the grate as will be referred to in what 
follows. 

With regard to the vertical distances from the grates 
to the stokeholes, it may be said that this acts on the 
same principle as that of the horizontal distance, which, 
as mentioned, increases the sliding tendency of the fuel 
as the distance from the grate is increased. For the 
same reasons, the per cent rating can be increased by 
increasing the vertical distance of the stokehole from 
the grate. Moreover, this latter mentioned method is 
preferable to the previous one since it) reduces to 
some extent the disadvantage of leaving the grate un- 
covered. The increased height acts against the require- 
ments for effective drying, but is, however, not reduced 
so much with the vertical distance as with the horizontal 
one, because the fuel passes through the whole length of 
the flame. 
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Distances with the horizontal types of grates are 
usually considered from the ends of the metallic tubes. 
These tubes as mentioned must extend far enough into 
the furnace to prevent the air from easily coming in 
contaet with the brickwork. On the other hand, they 
must be far enough from the fuel bed to permit this 
portion of fuel to burn effectively. For these reasons, 
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FIG. 5. FURNACE WITH ONLY ONE STOKEHOLE 


the metallic part of the stokehole must be a few centi- 
meters away from the greatest used fuel cone and some- 
what less than this distance from the cone to the brick- 
work of the arch. 

The horizontal distances between these stokeholes is, 
as mentioned, equally distributed over the grate length 
the exact distance depending on the number of the 
stokeholes used with a given installation. 


INCLINATION OF STOKEHOLES 
INCLINED STOKEHOLES sometimes used in connection 
with inclined grates require considerable care in their 
design and method of installation. This type of stoke- 
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hole reduces to a large extent the excessive rush of air 
and simplifies the charging of fuel. 

Referring to Fig. 4 it will be evident that when a 
quantity of fuel is pushed up against it, it will clog the 
aperture and prevent air from passing through. The 
fuel will block the opening AB. Now, in charging the 
fuel, the new fuel is brought up against that already 
covering the aperture, pushing it through while the 
fresh fuel remains to cover the passage. Furthermore, 
the inclined type of stokehole does not permit the fuel 
to pass into the furnace as quickly as will the vertical 
type, because the inclination retards the velocity of the 
moving fuel and thus provides a longer time interval 
in building up a new layer of fuel. 

It has been stated that the inclined stokehole makes 
it more convenient to feed fuel into the furnace. With 
the vertical type of stokehole when a quantity of fuel 
is pushed across the horizontal surface of the opening, 
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FIG. 6. STOKEHOLES INSTALLED ABOVE SEPARATE GRATES 
fuel that does not fall through will be carried over to 
the other side of the opening. In other words, some of 
the fuel that is pushed from the direction A in Fig. 2, 
will be carried across the opening to B. With the in- 
clined type of stokehole, however, fuel is caught by the 
projection B, Fig. 4, and is obliged to enter the stokehole. 
It has been suggested in connection with the inclined 
installation of stokeholes to take advantage of the mixing 
of gases for better combustion. The draft as we know 
draws the hot gases in the direction of the chimney. 
Now, the inclination of the stokeholes could be arranged 
so as to slope either with the direction of draft or 
against it. Should we install it against the direc- 
tion of draft, the air passing through it will also be 
against the direction of gases, thus producing an effec- 
tive collision between the air and the gases, permitting 
them to mix more effectively. This action is to be desired 
because the amount of air passing the stokehole is ex- 
cessive, even with the best design of stokehole installa- 
tion, therefore the better mixture of gases with air 
enables the chemical combination to be more complete, 
thus producing a more economical combustion of fuel. 
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LEVEL OF STOKEHOLES 


PRACTICALLY speaking, the level of the stokehole from 
the boiler room floor has considerable influence in this 
economical and convenient feeding of fuel, particularly 
in the case under consideration here where no hopper 
is used with the stokehole. Designers, perhaps, do not 
consider this point important, but the combustion en- 
gineer is usually dissatisfied unless the stokehole level 
is made level with that of the boiler room floor. The 
level depends absolutely on the design of firebox level 
and while the point is not of sufficient importance to 
adapt the design of firebox to suit the conditions of 
stokehole level, whenever possible it should be taken 
under consideration. Where the firebox is installed un- 
derground, as shown in Figs. 3 and 5, the stokehole may 
easily be made level with the boiler room floor. Ordi- 
narily the higher the level from the boiler room floor 
the higher will the fuel have to be carried for charging, 
the more inconvenience will be the matter of feeding, 
and the more will be the labor required. When, how- 
ever, both levels are the same and the heap of fuel is 
brought quite close to the stokehole, it suffices to touch the 
heap with a stick to bring the fuel over the stokehole. 


NuMBER OF STOKEHOLES 


CoMBUSTION conditions are governed to a great ex- 
tent by the number of stokeholes. It is therefore of 
importance to consider this point especially where the 
distribution of fuel on the grate is required to be more 
even, the air passing the stokehole is to be held within 
smaller limits, the convenience of feeding increased, and 
the cost of maintenance decreased. In regard to the 
even distribution of fuel, there is no doubt that the 
greater the number of stokeholes per given length of 
grate the more evenly will the fuel be distributed over it. 
This, however, is true only with horizontal types. With 
the inclined type where the fuel tends to slide on the 
end of the grate and is always accumulating into a thick 
layer at the lower end of the grate conditions are ex- 
actly reversed. For this reason only one stokehole, as 
shown in Fig. 5, is used with the inclined grate. Because 
of the disadvantages of the single stokehole, a number of 
experiments were carried out in the Kom-Ombo factory 
with two stokeholes installed in the width of the grate. 
This was found to give satisfactory results and it was 
decided to install each stokehole again with a separate 
grate of about half the width of the total grate width, 
thus obtaining two separate fireboxes as shown in Fig. 6. 

The quantity of air passing through the stokeholes 
is greater with a single stokehole than with a number 
of them. Suppose we have a certain section for feed- 
ing of fuel, let it be divided into a number of openings; 
the total area of the apertures will be much decreased. 
Now, if a quantity of fuel be thrown on the stokehole, 
it will more easily cover the whole area of the smaller 
aperture than the larger, and therefore will prevent to 
a greater extent the rush of air through these stokeholes. 
Regarding the cost of maintenance, it is practically 
known that with a smaller number of cones the fuel is 
less uniformly distributed and therefore does not dis- 
tribute its heat evenly. This puts great strain on 
the furnace brickwork. On the other hand, a large num- 
ber of stokeholes will have a higher initial cost, will 
require more labor and will make it inconvenient to 
charge the furnace through the smaller sections. 
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Uniflow Engine Principles and Design---Il 


Discussinc MetrHops or PreveNtinG UNDULY HiagH COMPRESSION, AND 
DESCRIBING AN ENGINE OF ImMpROvED Desian. By Frep WiLLIAM BoscH 


HILE THE SUPERIORITY of the uniflow en- 
W cine was quickly realized and appreciated by 

American engineers and engine builders, the de- 
velopment and introduction of the uniflow engine in the 
United States has been rather slow, but may be readily 
traced to various and apparently well founded reasons, 
among which are: the abnormally large cylinder 
and piston, typical in all center-charge engines, with 
its accompanying trouble-source of facilitating cylinder 





densing with either a high or fair vacuum; however, 
should the vacuum fail or this engine be required to 
operate non-condensing, the compression, starting, as 
it does, almost at the beginning of the return stroke, 
and with atmospheric pressure instead of a fair vacuum, 
would become so excessive as to be detrimental and 
even dangerous to the engine, unless large clearances 
were employed. To prevent such undue rise in the 
compression, builders of this type of uniflow engine 
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FIG. 1. SECTION THROUGH AN 18 By 20-IN., 225-R.P.M. UNIFLOW ENGINE EQUIPPED WITH AUXILIARY EXHAUST VALVES 


eutting or scoring, which is a general and very dreaded 
trouble of the uniflow engine; its abnormal and strange 
outward appearance due to the long cylinder, and 
probably also to the fact that it is of foreign origin, 
however, the more tangible reason is the more or less 
practically diametrically opposite operating conditions 
between the United States and the country of its origin, 
and naturally the engine was first developed primarily 
in consideration of the home conditions. 

In Germany, where the practical uniflow originated, 
and in Europe in general, in addition to the much higher 
initial steam pressures carried and customary, by far the 
largest percentage, and probably close to 90 per cent, of 
all steam engines operate condensing, both of which are 
conditions highly favorable to the uniflow engine as orig- 
inally developed abroad. Here in America, however, 
probably fully 90 per cent of all engines are operating 
non-condensing, besides we are still adhering to a much 
lower initial steam pressure, which really deserves to 
be called obsolete; at any rate, our prevailing conditions 
were anything but ideal for the European Stumpf- 
uniflow engine, no doubt all of which are responsible 
for the undeserved slowness in gaining favor and popu- 
larity for the uniflow engine in this country. 


METHODS FOR PREVENTING UNDUE RISE IN COMPRESSION 


THe European or Stumpf uniflow engine requires 
but a small clearance as long as the engine operates con- 


resort either to using snifting or relief valves, or pro- 
viding large additional clearance chambers in both 
cylinder heads, controlled by hand-operated or auto- 
matic relief valves. Obviously, the additional clearance 
volume and surfaces are very detrimental to the econ- 
omy of the engine, however, this is not so important 
from the European standpoint, where the uniflow engine 
was primarily designed for condensing operation, and 
is required to operate non-condensing practically only 
in case of emergency. It must be admitted therefore, 
that the European or Stumpf Exhaust-valveless uniflow 
engine, though extremely simple, is not the ideal cyl- 
inder for non-condensing operation under our present- 
day prevailing operating condition, unless of course, 
favoring high initial steam pressure is available. Yet, 
this engine has been able, nevertheless, to establish a 
better economy even under the existing conditions than 
the single ordinary counterflow engine. It is readily 
admitted today, that the uniflow engine is better in 
economy than even the compound counterflow engine 
operating under the same conditions. 


IMPROVED DersIGN oF UNIFLOW ENGINE 


To OVERCOME the disadvantages connected with the 
abnormally long cylinder and piston of the ordinary 
uniflow engine and to prevent the compression from ex- 
ceeding the initial live steam pressure, the author has 
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invented a uniflow engine of improved design, dia- 
grams of which are shown herewith. 

While not all the details of this engine will be dis- 
cussed in this article, the principal features of operation 
will be taken up briefly. 

As may be noted from the longitudinal section of 
the cylinder, shown in Fig. 2, the admission of the 
steam at the ends of the cylinder is controlled by the 
usual admission or inlet valves, operated by any conven- 
ient form of valve gear. Instead of having the usual 
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FIG. 2. LONGITUDINAL SECTION OF UNIFLOW CYLINDER 
SHOWING TWO SETS OF EXHAUST PORTS AND FINAL 
EXHAUST DIVERTING VALVES 


belt of exhaust ports at the center of the cylinder as 
in the ordinary uniflow engine, this engine is equipped 
with two sets of exhaust ports not at the center of the 
cylinder, and with final exhaust diverting valves for 
controlling the exhaust through the two sets of ports. 
This type of design makes it possible to exhaust either 
to the atmosphere, condenser, or other low pressure 
system such as a heating plant,’and at the same time 
reduce the compression to a lower value than has here- 
tofore been possible. 


a ° 
o\ 7 
35 
34 
FIG. 4. SECTION THROUGH ENGINE 

To describe the action of the engine, the reader is 
referred to the series of diagrams shown in Fig. 3 
which show the positions of parts of the engine at 
various points of the stroke. 

In A, Fig. 3, the piston is shown approaching the end 
of the stroke to the left, having begun to uncover the 
cylinder exhaust port, 18, with the exhaust valve, 21, in 
such a position as to permit the first of the expanded 
steam to exhaust through valve ports, 23 and 24, into 
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the common exhaust chamber, 19. From here it passes 
through the port, 35, of the exhaust diverting valve, 
34, and begins to pass into the port or passageway 
31, leading to, say, a steam heating system. 
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FIG. 3. DIAGRAM SHOWING POSITION OF PISTON AND VALVES 
AT VARIOUS POINTS DURING THE STROKE 


In B, Fig. 3, the piston is at the end of the stroke 
to the left, and about to receive live steam and begin 
the stroke to the right with cylinder exhaust port, 18, 
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MECHANISM 


completely uncovered, and the expanded steam contin- 
ues to pass out port 18, through valve ports, 23 and 
24, into exhaust chamber 19. From here, the exhaust 
passes through ports 35 and 31 to the heating system 
as before. 

In C, Fig. 3, the piston has closed the cylinder ex- 
haust port, 18, and the exhaust valve, 21, has assumed 
the position to permit the expanded steam at reduced 
pressure and temperature to exhaust through the cyl- 
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inder exhaust port, 17, and valve ports, 22 and 24, 
into the exhaust chamber, 19. The exhaust diverting 
valve, 34, has assumed such a position that its port, 35, 
is in communication with port 33 whereby the remaining 
vapor or expanded steam of reduced volume, tempera- 
ture and pressure is conveyed to the condenser or to 
the atmosphere as the case may be. 

In D, Fig. 3, the piston has uncovered the port 18, 
and the exhaust valve 21, has closed this port. At the 
same time, it has continued to open port 17, thereby 
permitting the expanded steam of reduced pressure still 
to pass through the cylinder exhaust port, 17, through 
valve ports, 22 and 24, into the exhaust chamber, 19. 
Chamber 19 is still in communication with the conden- 
ser or atmosphere through ports 33 and 35. 
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FIG. 5. CURVES SHOWING STEAM CONSUMPTION OF MODERN 
STEAM ENGINE 


E, Fig. .3, shows the piston, beginning to uncover 
port 17 and valve 21 has continued closing port 18. 
The expanded steam of the following or opposite power 
stroke and of higher temperature and pressure than that 
exhausted during the operations indicated in C and D, 
begins to pass through cylinder port 17, valve port 22 
and 24 into exhaust chamber 19. The exhaust divert- 
ing valve port 35 in this case has begun to open port 
31 leading to the heating system. 

The remaining expanded or low pressure vapor 
trapped between the piston and cylinder head after 
the piston has closed port 17 is properly compressed 
to insure smooth running of the engine. 

The foregoing describes the action of the engine 
during one stroke of the piston. On the reverse stroke 
it is obvious that the same action will take place ex- 
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By means of the exhaust diverting valve used in 
conjunction with the main exhaust valve, the greater 
part of the heat units remaining in the unexpanded 
steam in the cylinder, is discharged into the heating 
system or other steam using apparatus, while the re- 
maining portion, i.e., the highly expanded steam, is 
conveyed to a condenser or atmosphere, reducing the 
back pressure to a minimum. 

Of course, the valves may also be arranged so as 
to exhaust all of the steam into the condenser or to the 
atmosphere, or to combinations of these arrangements. 

The arrangement of ports makes possible the use 
of a short cylinder and consequently a short piston, 
and the high compression pressures found in the ordi- 
nary uniflow engines are avoided. 

(To be continued) 


Federal Specifications for 
Leather Belting 


N ORDER to cover its leather belting purchases, the 
U. S. Government has adopted the new Federal 
Specifications which were compiled by a joint commit- 

tee of the U. S. Bureau of Standards and of the 
Leather Belting Exchange. These specifications pro- 
vide the first authentic definition of first quality leather 
belting. Heretofore it has been impossible for the sev- 
eral manufacturers to agree on some of the minor points, 
and some have used material different from that used 
by others, with the result that there never has been any 
real definition of a first quality belt. 

After all is said and done, the question of quality 
in leather belting resolves itself into a question of the 
selection of the part of the hide from which the belting 
strip shall be eut. The hide of the steer varies in 
density of fiber and in length and strength of fiber, 
from the backbone down to the extreme belly edge. 
The fiber of the backbone is shorter but denser than that 
farther down the side, and the fiber of the belly is 
longer and less dense, and the difference between these 
qualities is accomplished by such gradual changes from 
the backbone to the belly that it is difficult to draw a 
line above which we can say that the material is suit- 
able for first quality belting, and below which it is 
unsuitable because a variation in this line of 2 or 3 in. 
either up or down on the side of the animal will show 
very little difference in the texture of the material. At 
the same time, the difference between the extreme belly 
and the backbone is very marked. We know, therefore, 
that there is a point somewhere on the side of the animal 
above which the hide is of a quality suitable to the 
severe service of power transmission, and that below 
that line it is less suitable. The difference existing in 
the qualities of leather belts always has been due to 
the care which the makers have exercised in diserimi- 
nating between these different parts of the hide. It is 
obvious that the maker who so desires may include in 
his first quality belting some strips taken from below 
this imaginary line, and in some cases very much below 
it. The leather looks good and feels good and will pass 
ordinary inspection, but experience has demonstrated 
that it is not so good. 

There has been a strong effort on the part of buyers 
to limit the selection of the strips of which their belts 
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are made to that portion of the hide lying well above 
this imaginary line. In many of the specifications this 
was attempted to be accomplished by limiting to a dis- 
tance of 15 in. or thereabouts from the backbone the 
part of the hide which should be used. This provision 
never has been effective, first, because there never has 
been any way by which the buyer could determine, 
after the belt was made up in a roll, whether any spe- 
cific piece therein was cut from a point 15 in. or 20 in. 
from the backbone; and secondly, because this imaginary 
line is not a fixed line at 15 in. from the backbone, but 
it will vary with the size of the animal, the condition 
of the hide, and the quality of the tanning. The buyer, 
therefore, has been largely at the mercy of the seller 
on this point, and this is the whole crux of leather belt- 
ing quality. The better manufacturers, with a regard 
for the reputation of their product, have been metic- 
ulous in the selection of-their stock, and they have 
placed thereon their brands and trade marks which 
guaranteed the quality of these selections, but with the 
ready possibility of easily deceiving the buyer, the temp- 
tation to permit some of this inferior stock to go into 
first quality, especially when it looked and felt like first 
quality, has been more than some of the makers could 
withstand, and there has been a considerable quantity 
of first quality belting put upon the market which con- 
tains many second quality strips in it, and a leather 
belt with a few second quality strips is nothing more 
than a second quality belt, regardless of the merits of 
the remainder of the strips. 

The new Federal Specifications for Leather Belting 
provide for tests which may be applied in any physical 
laboratory. First, the average tensile strength of five 
samples of single belting must be 3750 Ib. per sq. in. 
or more, and the minimum strength of any one of these 
five samples must be not less than 3000 lb. per sq. in. 
of cross section. Second, the average elongation of five 
samples at a tensile stress of 2500 lb. per sq. in. shall 
not exceed 15 per cent. The belt itself shall be sus- 
pended in a vertical position and sufficient weight, 
including the weight of the clamp, shall be attached 
to the lower clamp to produce a tensile stress of 750 
lb. per sq. in. of the average cross section. After 15 
min. suspension this section of 10 ft. shall show a length 
between gage marks not to exceed 10 ft. 7.2 in. (6 per 
cent stretch). Third, the clamps shall then be removed 
and the sections allowed to lie loosely on the floor for 
17 hr., after which time the length between the gage 
marks shall not exceed 10 ft. 6 in. (1-1/3 per cent 
stretch). Fourth, the leather shall not show wrinkles 
on the grain side (commonly called piping) when bent 
through an angle of 180 deg. grain side in, over forms 
specified for different grades and thicknesses. 


Any inferior stock which may be tested will be 
exposed by the application of these four tests. An 
unusually high tensile strength, coupled with an exces- 
sive stretch and low elasticity, would indicate lower edge 
stock, which the piping test would confirm, while a 
moderate tensile strength slightly above the specifica- 
tions provision, with stretch within the limitations and 
elasticity as provided, will indicate superior material. 

These specifications then have accomplished what 
has been desired in differentiating between first and 
second quality material in leather belting, and a copy 
of them should be in the hands of every concern whose 


ENGINEERING 


December 15, 1922 


belting purchases are of sufficient importance to make 
the subject interesting. 


Human Factor in Industry Is Studied by 


Personnel Association 

DEVELOPMENT OF organized effort to study the human 
factor in commerce and industry and to apply such 
principles and practices in dealing with employes 
marked a three-day national forum of personnel experts 
held in Pittsburgh on Nov. 8, 9 and 10, under the 
auspices of the National Personnel Association. Many 
of the country’s principal manufacturing and mercan- 
tile enterprises, public service corporations, universities, 
engineering societies and civic bodies were represented 
as active participants in the movement. 

Among the reports presented to the convention was 
one dealing with ‘‘Co-operation with Engineering Col- 
leges,’’ prepared by a committee, of which W. E. Wick- 
enden, American Telephone and Telegraph Co., New 
York, is chairman, and of which F. L. Bishop, dean of 
engineering, University of Pittsburgh, and G. H. Pfeif, 
secretary of the educational committee of the General 
Electric Co., are members. Outlining ways and means 
by which assistance, through the association, can be ren- 
dered by industries to engineering colleges, the report 
says: 

‘‘Engineering colleges have a strong claim on the 
assistance of the industries in return for services ren- 
dered. The schools have made inestimable contribu- 
tions to scientific knowledge from which the industries 
have profited without cost. Education has increased 
earning power and so has made possible the markets on 
which many industries depend for existence. The col- 
leges have expended on each engineering graduate from 
$800 to $2000 above all fees received. The industries 
profit by this training and would be compelled to pro- 
vide costly substitutes for it if it were not available.’’ 

J. D. MacDonald, Ohio State University, was chair- 
man of a committee reporting on foreman training 
methods. The committee said that foremanship training 
to be really effective must be a continuous process. 

Discussing the development of men for executive 
positions, a committee, headed by C. R. Dooley, manager 
of personnel and training, Standard Oil Co. of New 
Jersey, said that ‘‘companies having had training 
courses for several years invariably report that the effort 
and expense involved are justified by the results.’’ 

During the past few years there has been a greater 
tendency toward the centralization of employment func- 
tions in one person or a group of persons, it-was reported 
by the Committee on Employment and Labor Turnover, 
R. E. Von Kersburg, of New York, chairman. 

‘‘From time immemorial,’’ the report went on to 
state, ‘‘employers have made an inventory of their mer- 
chandise once or twice every year, so that they might 
determine whether their business was profitable or other- 
wise. Until quite recently little or no consideration was 
given to the human element in business. It was not long 
ago that hiring, training, and firing of employes was 
done in a haphazard sort of way. Has successful mer- 
chandising ever been conducted this way? Industry 
has awakened to the fact that it is necessary to give 
the same, if not more, consideration to the human ele- 
ment in industry.’’ 
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Effects of Large Sudden Steam Discharges from Boilers 


Report oF ReEsEARCH Sus-COMMITTEE OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS ON SUDDEN InTTIAL Pop Lirr or SAFETY VALVES 


BOUT A YEAR AGO the committee submitting 
A this report was appointed to investigate pri- 

marily a single, definite problem in connection 
with the use of safety valves as follows: 

When a relatively large steam discharge is suddenly 
released, from a boiler or such a discharge from a boiler 
is suddenly stopped, as in the opening and closing of a 
safety valve, is there a shock to the boiler which, under 
any conditions, may become dangerous or cause damage 
to the boiler? If such a shock of sufficient magnitude 
is detected, would it seem wise to recommend limiting 
the capacity or lift of valves qualifying under the 
A. S. M. E. boiler code rules and thus require more 
values of smaller capacity per boiler rather than fewer 
values of larger capacity than would be required if 
no limit were thus imposed ? 

Any shock except that due to the actual impact of 
the small valve parts, such as the disk upon its seat, 
must be transmitted to the boiler shell through the 
medium of either the steam or water contained in the 
boiler. A pressure gage, connected at different points 
in the boiler while the valve is blown, would thus be 
all that is necessary to measure the magnitude of the 
shock, if the gage were sufficiently quick and accurate, 
i.e., operated without inertia of parts. 

In a gun barrel the pressures resulting from the 
explosion of the powder charge at its breach are thus 
measured and can certainly be considered to be as sud- 
den and difficult of measurement as any action which 
takes place within a boiler. Gun-barrel pressures are 
determined by the compression of small copper disks 
by a plunger communicating with the interior of the 
barrel. 

This report merely describes such a gage and the 
results obtained with it applied to different points in 
a boiler upon suddenly releasing and stopping varying 
discharges of steam under different known conditions. 

Prof. Edward F. Miller, a member of this Commit- 
tee, was able early in the year to interest three of his 
graduating students at the Massachusetts Institute of 
Technology into undertaking a partial investigation of 
this problem as the subject of their thesis, These men 
were C. W. Greening, W. W. Harris and J. K. Macomber. 

The pressure indicating device which was used in 

this thesis work had been developed in 1919 at the 
Bureau of Standards at Washington, D. C., for deter- 
mining cylinder pressures in internal combustion en- 
gines, and the whole arrangement of apparatus devel- 
oped in conducting this thesis was practically dupli- 
cated in the more extended investigations recently car- 
ried on at the plant of the Consolidated Safety Valve 
Co. at Bridgeport, Conn. 


DESIGN OF PRESSURE INDICATOR 


THIS DEVICE as used is shown in Fig. 1. It consists 
of a diaphragm mounted between two supporting plates, 
the plates being grooved and drilled as shown. The 


*Paper presented before the American Society of Mechanical Engi- 
neers, New York, December 4-7, 1922. 





top supporting plate on its bottom surface, next to the 
diaphragm, is dished very slightly upward to give the 
diaphragm at its center a movement of 0.007 in. between 
the top and bottom supporting plates. The central por- 
tion of the top plate consists of a separate part, or 
electrode, which is mica-insulated from the rest of the 
indicator. When the diaphragm rests against the top 
supporting plate it touches this electrode, closing the 
circuit through it. When, on the other hand, the dia- 
phragm is foreed down against the bottom plate, the 
circuit is broken. The shallow concentric grooves kee) 
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FIG. 1: ASSEMBLY OF PRESSURE INDICATOR USED 


relatively full-area pressures against both sides of the 
diaphragm from the communicating passages at all 
times. 

Communication between the bottom of the dia- 
phragm and the steam or water pressure in the boiler 
is obtained by means of a hole in the threaded shank 
of the indicator at the point of attachment. The space 
above the diaphragm is connected to a compressed air 
line which is used to balance the diaphragm as describe:! 
later. The only way in which this indicator as used 
at the Bridgeport test differed from that used in the 
thesis work above referred to was in the substituting 
of phosphor-bronze for steel diaphragms, and in the 
use of mica for the insulation throughout; the former 
giving better electrical contact, and the latter being 
required by the greater heat at the boiler-tube applica- 
tions. 


Test APPARATUS AND ITs ARRANGEMENT 

Figure 2 shows the apparatus as arranged in the 
Bridgeport tests. 

At several discussions among members of the Com- 
mittee the points in a water-tube boiler at which a shock, 
if it occurs upon the sudden relief of steam, was con- 
sidered to be most likely were indicated as follows: 
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(a) At the upper or front ends of the tubes where 
the water in circulating takes nearly a right-angled turn 
into the front header. 

(b) At the top of the front header where it enters . 
the drum. 

(ec) Against the headers of the drum. 

(d) At the middle of the drum. 

Accordingly, as shown in Fig. 2, the indicators 
were placed as follows: 1. Opposite the upper end of 
the center tube of the lowest row, a 3@-in. hole being 
drilled through the bolt of the handhole plate, and a 
3£-in, gate valve being inserted between the indicator 
and the bolt as shown in the separate detail; 2. Simi- 
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water pressure (in applications Nos. 1 and 2) to the 
under side of the indicator diaphragms. <A line was 
run from the No. 3 indicator connection to a steam gage 
placed upon the test instrument board as shown. 

The part of each indicator above the diaphragm was 
piped into a single air line leading from the boiler room 
through a wall into the adjacent engine room where the 
hand operation was carried on and the observations 
made. This air line was attached to a large-sized oxygen 
tank especially filled with compressed air for these tests 
through the courtesy of G. O. Carter, of the Linde Air 
Products Co., of Newark, N. J. This air flask was 
equipped with a special high-pressure regulator for con- 
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larly located opposite the upper end of the center tube 
of the top row; 3. On the end of 10 in. of 14-in. pipe 
leading horizontally into the front header 15 in. below 
its top edge; 4. Vertically into the Y-fitting at the top 
center of the drum as shown in separate detail in Fig. 2. 
Upon the branches of this Y-fitting are the regular 
safety valve of the boiler, not blown during the tests, 
and the valve which was opened in testing, shown in 
Fig. 3. 

It was not considered worth while to attach an indi- 
cator opposite the top end of the front header where 
it enters the drum, as this would have necessitated drill- 
ing or removing the baffle plate in the drum at this 
place and inserting an extension pipe through a hole and 
packing gland especially provided at the top of the 
drum. ' 

Attachment of these indicators as just described 
provided for a direct communication of the boiler steam 
pressure (in applications Nos. 3 and 4) and boiler 


trolling the pressure delivered to the line leading to 
the indicators. The line was also connected to a large 
test gage calibrated in pounds, and to a needle valve 
used as a bleeder, as shown in Fig. 2. 

Each of the indicators was sufficiently grounded by 
its attachment to the boiler. The top end of each elec- 
trode was individually wired to a small 114-volt lamp 
mounted on the gage board. The other lamp connec. 
tion passed through a single dry cell to a ground. With 
this arrangement, when the indicator diaphragm was 
up against the top supporting plate, of which the lower 
end of the electrode formed the central part, the cir- 
cuit was closed and the lamp lighted. When the dia- 
phragm was against the lower plate, however, the cir- 
cuit was broken and the light extinguished. In case a 
pressure should be applied and removed from the lower 
side of the diaphragm so suddenly that the filament of 
the lamp would not light, a detectophone was arranged 
to be plugged across any one of the four lines. With 
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this the slightest contact of the diaphragm with the 
electrode could be clearly heard. 

In the thesis tests, which were conducted upon a 
75-b.hp. Almy water-tube boiler at the plant of the 
Crosby Steam Gauge and Valve Co. at Boston, a num- 
ber of safety valves of different sizes, pressures, and 
capacities were used to obtain the sudden release of 
steam. At Bridgeport, however, a special piston-oper- 
ated valve, shown in Fig. 3, was provided. The amount 
of ‘‘lift’’ or horizontal movement of the disk of this 
valve in opening could be controlled by setting the 
10-pitch stop screw, on which a graduated dial was pro- 
vided to give a micrometer adjustment to 0.001 in. In 
this way the exact amount of the sudden steam dis- 
charge could be regulated from 0 up to a maximum of 
98,800 lb. of steam an hour at 300 lb. gage pressure. 

Reference to Fig. 3 will enable the action of this 
valve in opening and closing to be understood if the 
following two facts are noted: 

(a) That the piston diameter of valve B is some- 
what greater than the seat diameter, leaving a small 
unbalanced shoulder in the steam-inlet space of the 
valve. . 

(b) That there is a slight clearance between the 
sides of piston B and the walls of chamber A, permit- 
ting full steam pressure to build up in chamber A from 
the leakage through this clearance. This leakage, how- 
ever, is much less than the opening through the %-in. 
plug cock, which in conducting the tests was opened 
and closed by hand, so that when that is opened to 
atmosphere the pressure in A is relieved much faster 
than it can build up, and the valve B is opened by the 
steam pressure upon the small unbalanced shoulder 
referred to in the preceding paragraph. 

In opening and closing the movement of this piston 
valve is so fast that when attached to the lift-recording 
instrument used in taking lift cards of regular spring 
safety valves, it invariably bent the pencil arm, pre- 
venting the taking of a card. 

Tests were run on a Babcock and Wilcox boiler of 
the inclined-header, longitudinal-drum type, carrying 
300 1b. pressure, rated at 94 hp., and having 950 sq. ft. 
of heating surface and 30.9 sq. ft. of grate area. It 
has forty-nine 4-in. tubes 16 ft. 7 in. long and a 36-in. 
diameter drum 21 ft. 2 11/16 in. long, the tubes being 
arranged seven rows wide and seven rows high. 

The total safety-valve capacity for this boiler accord- 
ing to A. S. M. E. Boiler Code rules, requiring 6 lb. of 
steam per hour valve capacity per square foot of heat- 
ing surface, is therefore 5700 lb. of steam per hour, 
which figure can be borne in mind in comparison with 
the actual steam discharges used during the tests. 


MeEtHop or ConpucTING TESTS 

WITH ALL connections made as described above and 
the gate valves between the pressure indicators and the 
boiler open, the lamps on the observation board would 
all be lighted. This was because the steam pressure 
on the under side of all the diaphragms kept them 
pressed up in contact with the electrodes. The steam 
and air gages would then be checked together through- 
out their ranges by connecting both to the same air 
line, valves being provided for this purpose, although 
they are not shown in Fig. 2. The gages were 
then reconnected to their respective lines, the steam 





POWER PLANT 
ENGINEERING 1203 





gage showing the pressure of steam in the boiler and 
the air gage, zero. By opening the airtank regulator 
valve, air was admitted to the line leading to the top 
part of each indicator and to the gage. The lamps 
would remain lighted until the air pressure nearly 
equaled the steam pressure, and then, on increasing the 
air pressure, the lights would all go out, showing that 
the diaphragms had been forced down away from the 
electrodes in each indicator. 

By raising and lowering the air pressure about this 
point it was noted that the pressure at which the lights 
would go out did not vary from that at which they 
would go on by over 14 Jb. pressure, showing a very 
sensitive response of the thin diaphragms to the pres- 
sure changes. However, this point at which the indi- 
eators would make and break contact did not always 
oecur when the balancing air and steam pressures were 
exactly equal, the slight excess of one over the other 
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representing a very slight resistance of the diaphragm 
to its small 0.007-in. movement. This in no way reduced 
the accuracy of the observations since the actual con- 
tacting point was determined at the time of each test. 

Actual running of a test merely consisted in care- 
fully bringing up the air pressure until the lights went 
out, noting the pressures for each light, and then open- 
ing and closing the special discharge valve on the boiler. 
Any shock or increase in pressure, at any of the four 
indicator locations, due to this sudden opening or clos- 
ing of the valve, would then have been shown by a 
relighting of that lamp or a click of the diaphragm as 
heard in the detectophone. The ‘‘lift’’ of the discharge 
valve was set for different relieving capacities and was 
blown at different pressures. 


RESULTS 
IN NONE of the tests was any over pressure what- 
ever noted, either by a relighting of one of the lamps 
or a click of the diaphragm as detected in the head 
phone. Hence the accompanying table of results need 
consist merely of an enumeration of the different con- 
ditions under which trials were made. 


CONCLUSIONS 


RESULTS OBTAINED both by the M. I. T. thesis men 
at the Crosby plant in Boston on a 75-hp. Almy boiler, 
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and by our Committee at the Consolidated plant at 
Bridgeport on a 94-hp. Babeock and Wilcox boiler, were 
negative, i.e., they did not show under any of the con- 
ditions tried any degree of shock whatever. 

These conditions covered sudden steam discharges 
which in size, relative to boiler capacities, were far in 


RESULTS OF TESTS 
































Te No | 1 2 3 4 5 6 7 
T 

Lift of discharge full 

valve, in. 0.2 0.3 0.4 0.5 0.6 0.7 open 

Steam discharge 

rate, 1b.steam 

per hr. 30500 36400 | 47100 9600 73200 87500 95000 

Pressure blown . 

at,lb.per sq.in.} 262 2822 2852 286 287 288 288 

Pressure closed 

at,lb.per sq.in.| 281 281 284 284 285 2852 285 

Air pressure to 

diaphragns, 1b. | 283 284 286 287 2874 288 288 

per sq. in. 








Note: Before and after these tests the air pressures required to make end 
break the diaphragm contacts, as shown by the lights, were tested and did 
not vary from the corresponding steam pressures by more than 2 1b. plus 
or minus as & maximum, the average variation being about 1 1b. 


The hand-operated pilot valve was closed immediately after the main 
valve opened in each test, giving a low blowdown. 

The water level was about half-gless and the boiler was steaning 
moderately in supplying steam to the valve test room. 


excess of the capacity of any safety valve which would 
ever be attached to the boiler. At Boston the maxi- 
mum discharge tried was approximately three times the 
total safety-valve requirement of the A. S. M. E. Boiler 
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Code, and at Bridgeport over seventeen times the total 
valve capacity for the boiler was instantaneously relieved 
in the attempt to produce a shock. When it is consid- 
ered that two or more valves would be called for by the 
A. S. M. E. Boiler Code, the sudden steam relief tested 
at Bridgeport would be two or more times seventeen 
times the largest valve which would generally be used 
with this boiler. 

The locations of the indicators in the Bridgeport 
test, selected because considered the most likely points 
to receive shock, are believed to be representative enough 
to justify the conclusion that no shock would be detected 
from an attachment at any other place. Likewise as 
to steaming and other conditions. 

This investigation might be continued with pro- 
longed trials on different types of boilers, under differ- 
ent conditions of steaming, and with additional points 
of attachment for the diaphragm indicators; however, 
considering the fact that no degree of pressure increase 
or shock whatever has been detected under the severe 
steam-discharge conditions tried, we believe that it is 
extremely unlikely that any boiler conditions would be 
found so radically different as to produce a shock. In 
other words, if a pressure-increase shock could be pro- 
duced by any reasonable boiler operation, we believe 
that the conditions of our tests were representative 
enough to have detected at least some trace of such 
shock. 


Care and Inspection of Diesel Engines 


Vatves SHOULD BE FREQUENTLY INSPECTED 
AND CAREFULLY GROUND. By M. S. Howarp 


FFICIENT operation of the Diesel engine depends 
E. upon the several valves in each cylinder being in 

good operating condition. If either the exhaust or 
the air valve leaks, the compression will be lost and 
the engine will stop firing. It follows that these valves 
must be kept absolutely tight. 

It should be kept in mind that the air valve is about 
as liable to leak as is the exhaust valve. While the 
air valve seat is never in contact with the hot cylinder 
gases, still the air drawn into the cylinder on the suc- 
tion stroke will carry more or less dust and grit. The 
change of direction of the air as it crosses the valve 
seat will frequently cause the grit to settle on the seat. 
This means that the seat is soon cut and the cylinder 
begins to show signs of low compression. These indi- 
cations are smoky exhaust, slow speed, increased fuel 
consumption, and a loss of power. 

Each time the exhaust valve seat opens it is in 
direct contact with hot gases that are as high as 1800 
deg. F, when the valve first opens, dropping to around 
500 deg. F. during the exhaust stroke. Not only are 
these gases extremely hot, but there is often a consider- 
able amount of solid particles carried with the gas. 
These particles are unburnt fuel, grit, and drops of 
carbon resulting from the burning of the lubricating 
oil. The high temperature causes the valve to pit easily 
if any solid particles are trapped on the seat by the 
closing of the valves. The leaks at the exhaust valve 


give the same signs as do leaks at the air valve. 
Engineers in charge of Diesel engines must make 
up their minds to keep the valves clean or will have 


engine trouble. The Diesel is somewhat different from 
a steam engine which will run even though some little 
part be out of order. If every single part of the oil 
engine is not in good condition the engine will not run 
satisfactorily. 


VALVES SHOULD BE REGULARLY INSPECTED 


Boru THE air and exhaust valves should be inspected 
at definite intervals. If the fuel is a clean filtered oil 
and if the engine room air is free of dust and grit, 
inspection once every three months is ample. ‘ The 
majority of Diesels have both the air and the exhaust 
valves mounted in cages. These cages are lifted out 
from the cylinder head with the valve in the cage. A 
new cage and valve is put back in the opening and 
after setting the rocker arm clearances the engine is 
ready to run. This means a delay of less than 20 min. 

Valves and cages that have been removed can then 
be reground during odd times. To grind the valve 
seats a box such as shown in Fig. 2 is quite handy. 
After the valve is taken apart the valve cage is set upon 
the box as indicated. The valve face is then coated with 
the grinding compound and the valve is slipped into 
the cage. The valve stem will stick out below the cage 
and to make it easy to raise the valve while grinding, 
a stick can be slipped under the stem. By pressing 
down on the stick with the foot, the valve can be lifted 
without difficulty. 

It is unnecessary to have the entire valve face 
ground. If a band 14 in. wide is ground, the valve 
will be absolutely tight. This width must be smooth 
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and if any pits still remain the valve will probably leak. 
If the valve seat is rough or pitted badly it should be 
reamed. Most engine builders furnish a valve seat 


reamer along with the other tools. In rereaming the 
seats the reamer must not be pressed down too hard 
or the cut will be rough. On the other hand, if no 
pressure is put against the reamer stem, the cutting 
teeth will chatter and leave tool marks on the valve seat. 
Always after rereaming, the seat must be ground. 

In case the valve is badly cut it should be put in a 
lathe and the face trued up. After grinding, the valve 
and cage should be washed with kerosene. <A 5-gal. 
bucket is handy for this, for the cage can be set in 
the bucket of kerosene and left until it is needed. 


Fue, Spray VAatve Must Nor Leak 


THERE Is little question but that the fuel spray valve 
is the most important of all the valves. If there is 
the slightest leak at the needle tip, oil will drip into 
the cylinder all the time. This is intensified by the 
injection air pressure cf 900 lb. per sq. in. As a result 











SPINDLE 





VALVE 


FIG. 1. CAGE TYPE OF AIR AND EXHAUST DIESEL VALVES 


of this leaking or oil dribble, the engine will frequently 
explode the oil before dead center is reached. If the 
engine has cylinder relief valves, these will often pop. 
When this happens it is almost always an indication 
of such a leak in the fuel valve. 

If the oil is at all gritty,,.the needle will cut in a 
few days. It is by no means uncommon to find an 
engine requires new needle valve every week or ten 
days. With a clean oil the needle will need regrinding 
about every month or six weeks. 

Most engineers in trying to do a good job of grind- 
ing, grind entirely too much. The result is that the 
needle valve fails to seat properly and will leak. A 
seat about 1/16 in. wide is all that is necessary. Only 
the finest of grinding compound should be used, and 
powdered glass and machine oil is the best of all mix- 
tures. The needle tip should be barely coated with 
the mixture and slipped into the cage. Only a slight 
pressure should be put upon the needle and the valve 
rotated back and forth for about 5 min. 

After the spray valve is reassembled, it should be 
put into the cylinder head and tested with air. The 
injection air should be turned into the valve, using a 
pressure of about 900 Ib. Then the air valve is blocked 
open and if there is a leak it will make a sizzling sound 
that can be heard by placing the ear close to the air 
suction nipple. 
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Some attention must be given the starting air valve 
but not as much as the others. There is danger of this 
valve failing to seat by reason of the valve stem jam- 
ming. If this occurs, the air will flow into the cylinder 
and as the piston starts up the pressure will raise so 
























































Mm 
iT 
all 
ll | 
| VALVE 
| CAGE Hil 
} 
| HOLE FOR 
| LEVER 
! 
OX ’ 
II al] 
1 
1 I 
1 ! 
' ! 
LEVER Ree J 
b-- hecpege od 
a 











FIG. 2. IF VALVE CAGE IS TURNED UPSIDE DOWN ON A BOX, 


VALVE MAY BE RAISED WITH LEVER 


high that something will give way. In most cases of 
a jammed air valve it will be found that lubricating oil 
has caked on the stem. The valve should be kept clean. 

If these precautions are taken there should be little 
trouble with valve leaks. Above all else, the valves 
should be inspected at regular intervals. Failure to 
adjust the valves before trouble occurs will often cause 
the engine to stop. No engineer should let things go 
until some accident happens. A stitch in time saves 
more than nine in the ease of oil engines. 


Emergencies 

In O’Hicerns’ ‘‘From the Life,’’ he says: ‘‘Some- 
one once asked Warren: ‘How did you ever think of 
that?’ when he had outwitted a threatening situation. 
Instantly, without a moment’s pause of hesitation, 
Warren replied: ‘You don’t have time to think. It 
has to be there— or you can’t do it’.’’ 

The emperor Marcus Aurelius (a ‘‘heathen’’ in our 
eyes) wrote: ‘‘As physicians have always their instru- 
ments and knives ready for cases that suddenly require 
their skill, so do those have principles ready for the 
understanding of things divine and human, and for 
doing everything, even the smallest, with recollection 
of the bond uniting the divine and the human. For 
neither wilt thou do anything well that pertains to man 
without at the same time having a reference to things 
divine; nor the contrary.’’ 

Rospert GRIMSHAW. 


BURNING LIGNITE COAL in the form of dust has been 
made the subject of investigation by the state of South 
Dakota. This state owns and operates a lignite coal 
mine. Carload shipments of coal from this mine are 
made to the state Mine Experiment Station at Rapid 
City where tests are in progress under the direction of 
Bancroft Gore. This coal as mined has a moisture con- 
tent of from 30 to 35 per cent and a calorific value of 
about 7300 B.t.u. per lb. One of the boilers of the steam 
heating plant of the State School of Mines is being 
equipped with powdered coal installation whereby a 
comparison can be made with an adjoining boiler hav- 
ing grates and using Wyoming sub bituminous coal. 
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British Practice in Deriving Gas Power from Wood Refuse 


DESCRIBING A NUMBER OF LEADING MAKES oF GAs PropucERS WHICH 
Use Woop oR VEGETABLE REFUSE FOR FuEL. By C. H. S. TuPHOLME 


so manifest, British industrial plants of all types 
have turned their attention to the possibilities of 
deriving their power from other fuels, with the result 
that the designers of producer gas plants have been ex- 
tremely busy in turning out various types which are 
applicable to almost any fuels. This applies equally 
to gas for burning under boilers as well as for con- 
sumption in internal combustion engines. 
Suction gas plants are well adapted to deal with 
fuel other than anthracite, coke or bituminous coal. 


ae SINCE the need for economy in coal became 


~ 
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FIG. 1. THE RUSTON PRODUCER 


This fact is being more and more widely appreciated 
by those plants which find themselves with a supply 
of combustible refuse, for instance sawmill and other 


timber plants. The most frequently used fuel is wood 
refuse, that is, sawdust, shavings, chips and bark, either 
mixed or separate. This is frequently an expense to get 
rid of, being unsuitable for fuel in the ordinary way; 
but it becomes, in a suitable producer, the source of 
dependable power, limited only by the supply of the 
refuse. Even then, of course, it may be reinforced by 
the addition of other types of fuel. Any of the innu- 
merable forms of vegetable refuse, however, are quite 
as suitable as wood. Rice husks and olive refuse, cork 
refuse, sunflower and cotton seed husks, and cotton 
stalks, prunings from tea gardens, nut shells, spent tan 
and wattle bark, crushed sugar cane and flax refuse all 
contain latent possibilities of cheap power. 

In general the working principle is the same as in 
the older types of producer. The gas engine sucks air 
through a mass of incandescent fuel, thereby converting 
it into carbon monoxide, and this gas with the hydrogen 
and other gases in the final product are all combustible 
and are suitable for driving gas engines. 

The richness of this gas is dependent on the quan- 
tity of the carbon in the fuel; refuse of this kind is 
lower in calorific value than anthracite or bituminous 
coal, so that the producers have to be larger for a given 


horsepower. The conditions under which gasification 
proceeds need to be varied in accordance with the fuel. 
For example, if in a sawmill or cabinet-making plant 
giving refuse in, say, the proportion of 30 per cent 
sawdust, 40 per cent shavings and 30 per cent chips, 
alters to 75 per cent sawdust and 25 per cent shavings, 
it becomes desirable from the point of view of economy 
to readjust the conditions of combustion. This can be 
done in the Campbell producer, which is of British 
design and construction. 

Arrangements are also made in this design to deal 
with the tarry matter liberated in the early stage of 
the heating. In some types of producer plant this is 
allowed to collect in the sump and the scrubber, but 
in the Campbell design it is dealt with before condens- 
ing and practically the whole of it is converted into a 
fixed gas. 

This type of suction gas producer has the following 
advantages : 

1. It enables material hitherto considered as waste 
to be converted into power. In the case of a plant 
installed at the works of the Great Western Railway 
sufficient electric power is generated from the sawdust 
to run and light a complete sawmill; the plant is rated 
at 350 hp. 

2. Practically any carbonaceous matter that will 
burn without caking may be used as fuel. 

3. The gas produced is clean, uniform in quality, 
practically free from tar, of good calorific value, and 
as suitable for power purposes as that made from 
anthracite. 

4, The space occupied is small. 

5. The plant is adjustable to deal with different 
fuels and mixtures of fuels without alteration. 

6. The plant can be arranged with open top to 
allow of mechanical stoking by conveyor. 

7. The production of gas tar is greatly reduced, 
almost all the hydrocarbons being converted into fixed 
gas. 

8. No steam boiler is required. 

9. These producers do not require skilled attention. 


In the case of dry fuel, composed of, say, 13 per 
cent bits, 31 per cent chips or shavings, and, 56 per cent 
sawdust, the fuel consumption is about 2.25 lb. per b.hp. 
hr. Green wood will possibly send this figure up to 3 lb. 
Naturally the more damp the fuel the greater the con- 
sumption, but in any case the amount of moisture in 
the fuel should not exceed 50 per cent. 

In the Campbell type, the producer body is a cyl- 
indrical casing of mild steel plate, riveted and having 
a substantial lining of fire brick. A waste valve is pro- 
vided on the producer through which gases may escape 
to the atmosphere when the plant is not at work. A 
dust separator is installed through which the gas passes 
to the scrubber, the heavier particles of dust being depos- 
ited in the sump. A special feature is the lutes which 
are provided in the sump to enable the separator to 
be cleared without interfering with the working of the 
plant. This, and the design of the grate, allows of the 
plant being run continuously for extended periods. 
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A cylindrical vessel of steel plates riveted together 
constitutes the scrubber. The lower part is constructed 
of cast iron to resist the corrosive action of the water 
in which it is set, as the water is slightly acid after con- 
tact with the gas. The filtering material is usually 
coke. The cover is detachable for filling the coke into 
the scrubber, and also for permitting access to the water 
spray. This spray is at the top of the scrubber; the 
ascending gas is therefore met and cooled as well as 
purified by the descending water. Access covers with 
machined joints are provided for cleaning. 

The centrifugal washer consists of a cast-iron casing 
in which a bladed disk revolves at a high speed. Water 
sprays are provided and any dust and other mechan- 


ical impurities contained in the gas are carried away 
by centrifugal force. These impurities and the water 
are drained off to the sump, while the gas passes by 
another outlet to the dry scrubber. The dry scrubber 
also forms the gas box or reservoir. It is a cylindrical 
casing of steel plate, and the interior is partly occu- 
pied by wood wool or a similar filtering material carried 
between gratings. In passing through this vessel, the 
gas parts with its moisture and any fine dust remain- 
ing before it enters the engine. A geared hand-driven 
fan is provided for use when starting up. This fan 
can also be shut off when not in use. 

These Campbell plants are constructed in a variety 
of sizes, ranging from 11 b.hp. to 624 b.h.p. The former 
plant is 13 by 614 by 914 ft. and the latter is 38 by 
33 by 24 ft. 

; THe Ruston PRODUCER 


IN THE Ruston producer (shown in Fig. 1) the gen- 
erator is of thick steel plates lined with firebrick and 
packing. Doors are provided in the casing for cleaning 
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FIG. 2. CAMPBELL WOOD REFUSE SUCTION GAS PLANT OPERATING ON THE REFUSE OF A FACTORY MAKING HANDLES 
FOR BROOMS, PICKS AND HAMMERS 





the fire. The firegrate consists of loose firebars which 
can be removed and replaced through the fire-doors. 
The fuel chamber is of large capacity, thus obviating 
the necessity for frequent charging. No hopper with 
a valve or slide is fitted for wood fuel, which is fed 
direct-into the fuel chamber. Poking holes are arranged 
so that any part of the furnace can be reached and 
the fire consolidated. 

Instead of leaving the generator by the usual single 
outlet, the gases are taken off at two or more points at 
the top of the generator by vertical pipes which are led 
into main pipes sloping down towards the dust collector. 
These outlets are arranged so that an even draft 
through the fuel bed at all loads is insured. The out- 


we 
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let pipes from the generators are fitted with scrapers by 
which tar and dust deposits can be removed at any 
time without interfering with the production and sup- 
ply of gas. From the top of the dust collector the gas 
passes to a two-stage rotary tar extractor where the 
tar is thrown out before the gas passes into the sawdust 
serubber. 

About 6 to 8 gal. of water per b.hp. per hr. should 
be available for cooling and cleaning the gas. Most of 
this water can be used many times by installing a filter, 
sump and circulating pump, but there should always 
be available at least one gallon per brake horsepower 
hour of fresh, clean, cool water. 

The vaporizer is not necessary when using wood 
refuse, peat, ete., but when such fuels are not available 
in sufficient quantity, anthracite or coke can be used, 
provided that a vaporizer is fitted to the generator and 
a double valve hopper attached to the top of the fuel 
chamber. 
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The table gives some particulars of this standard 
type of producer. 


Propucers Use Various FurELs 


A SIMILAR TYPE is the National plant which will 
operate on almost any carbonaceous fuel. These plants 
are fitted with special hoppers in accordance with the 
fuel to be consumed. Suitable dust catchers and spe- 
cially designed tar extractors are features of the 
National construction. It is interesting to note that 
these plants are now operating on such a diversity of 
fuels as sawdust and other wood refuse, paddy husks, 
spent tan, olive refuse, coffee hulls, cotton seed, sugar 
cane refuse, smoke box char, rice husks, cocoanut shells 
and peat. These National plants for wood and other 
refuse are made in sizes ranging from 24 to 250 b.hp. 
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is admitted to a step fire grate and the necessary amount 
of steam is generated in this manner. 

Facilities for the combination of fuel provided for 
in the Crossley design is made possible by an air-lock 
hopper, which enables the operator to employ any work- 
ing depth of fuel to suit the circumstances. The design 
of the hopper prevents the possibility of air being drawn 
into the plant during the feeding of the fuel and so 
removes the risk of the engine slowing up during 
stoking. 

In another type, the S. P. B., the time required to 
generate good gas approximately up to 150 hp. is 
around 10 min., assuming that the fire has not been 
quenched after the previous day’s run. Different classes 
of wood have been used in this plant with success, also 
peat containing 30 to 40 per cent moisture, and brown 


PARTICULARS REGARDING THE RUSTON PRODUCER 





NATURE OF THE 


FUEL 





Wood Refuse (i.e. 
Sawdust, Bark, 
Wood Blocks; also 
Dry Sugar Cane, 
Coconut Shells, 
Cotton Seeds, 
Chippings, Olive 


Lignite, Heavy 

Peat, Collie Coal 

and similar heavy 
quality 


Refuse, Sisal Roots, 


Bikaner Coal, 


Rice Husks, 
Coconut Husks, 
Coffee Husks, Light 
Shavings, Sunflower 

Seed Husks, 
Safflower Sced 
Husks, Pea Nut 
Shells and similar 

light fuels 


Approximate 
Overall 
Dimensions 


Approximate 
Weights 


Average Peat, and 
similar fuels of 
average weight) 





Approx. 
cu.ft. 
per hr. 
for 
heating 


Work 
losd 
B.hp. 


Approx. 
Cu.ft. 
per hr. 
for 
heating 


Max. 
load 
B.hp 


Approx. 
cu.ft. 
per hr. 
for 
heeting 


Length | Breadth 





1775 20 
3000 30 
4000 42 
6250 63 
9000 90 
12500 | 126 
16800 | 180 
24000 | 250 


224 1475 30 
33 2180 50 
45 3000 68 
68 4500 105 
100 6250 150 
144 9000 210 
200 12500 280 
270 18000 400 
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In the Crossley producer waste wood containing as 
much as 50 per cent moisture can be burnt and the con- 
sumption ranges from 2 lb. to 4 lb. per b.hp. per hr. 
When operating, there is an entire absence of smoke, 
soot and sparks, as the only outlet during operation is 
that of the gas to the engine. This is an important 
point to sawmill and timber plants where sparks are 
exceedingly unwelcome. In fact, a Crossley plant ran 
for many years in a gunpowder and explosives plant 
without the slightest fire hazard. 

Another important point is that the stand-by losses 
during the night and at week ends are reduced to the 
minimum. In fact, the losses from this cause amount 
to only about one-twelfth of that of a steam boiler with 
banked fires. 

In some eases difficulty may be experienced through 
insufficiency of wood waste to maintain the power 
requirements of the plant. Here an auxiliary fuel must 
be called in. In the gasification of ordinary wood waste 
no steam is required’; but with anthracite, coke or bitum- 
inous coal, steam is essential, therefore some sort 
of steam raiser is required. In the Crossley design the 
plant can be adapted to such requirements, as by the 
turning of a water tap a controllable quantity of water 


coal with as much as 30 per cent volatiles. Operating 
on reasonably dry wood (say, mixed ash, oak and elm), 
the consumption has been as low as 1.75 lb. per bhp. 
per hr.; on peat of 37 per cent moisture, 3 lb. per b.hp.- 
hr.; the figure for sawdust and chips is about the same; 
on non-caking coals, the consumption is reduced to 1 Ib. 
per b.hp. per hr. 


THE NEW dam of the Noblesville Heat, Light and 
Power Company across White River, north of Nobles- 
ville, Ind., which has been in course of construction for 
a year, was filled with water on Nov. 4. After the cur- 
rent of the river had been stopped for 41 hr. water 
began flowing over the top of the massive concrete struc- 
ture. The dam, which embraces everything modern in 
hydraulic construction, is the fourth which has been 
built on the site within 100 yr. and represents an invest- 
ment of $300,000. 

The turbine wheels and electric generators are being 
placed in position and current manufactured with power 
from the dam will soon be ready for use. The company 
estimates that the dam will provide enough current to 
supply one-third of its customers and the remainder will 
be manufactured at the company’s steam power house 
in the city. 
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former is used for most light and medium weight 
papers while the latter is employed mostly for heavy 
paper, cardboard and boxboard and similar products. 
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Application of the Electric Motor to Paper Making 


INTRICATE DRIVING PROBLEMS IN THE PAPER INDUSTRY SOLVED 
BY THE DEVELOPMENT OF SECTIONAL DRIVE. 





HERE ARE two principal types of paper machines 
known as Fourdrinier and cylinder machines. The 











By Gorpon Fox 






passes over a series of large steam heated cylinder rolls 
which dry out most of the remaining moisture. The 
number of dryer cylinders varies in different machines. 
After leaving the dryers the sheet passes to the calender 
stacks where a finish is given. 
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Tre es whee! 


The Fourdrinier paper machine consists essentialiy 
of a device for allowing screened pulp of constant con- 
sistency to flow uniformly onto a horizontal or slightly 
pitched wire screen, known as the ‘‘wire.’’ This is an 
endless wire cloth belt supported on a frame in a hori- 
zontal position by rolls which keep it taut and level. 
It travels constantly away from the point where the 
pulp flows upon it. The water drains through the wire, 
assisted by suction boxes applied under the wire. A side- 
wise shaking motion of the frame helps the sheet to 
form evenly and interweaves the fibres. At the far 
end, the wire passes around a large roll on top of which 
turns another large roll called the couch roll which is 
covered with a felt jacket. The sheet then passes onto 
endless felt belts which carry it through two or more 
press rolls which squeeze out more water. Then it 


FIG. 1. SECTIONAL DRIVE OF PAPER MACHINE—GENERAL ELECTRIC CO. METHOD 






In the cylinder machine, the formation of the paper 
differs somewhat. The papér stuff is admitted into a 
vat in which there is a revolving hollow cylinder covered 
with wire cloth, called a mold. One end of this cylinder 
opens into a sluiceway through which the water escapes 
leaving the wire covering the cylinder plastered with a 
film of fibers. An endless felt runs tangent to the 
cylinder and is held in close contact with it by a couch 
roll. The pressure of this roll causes the paper to stick 
to the felt and thus a continuous web of paper is formed. 
The. balance of the machine is the same as the Four- 
drinier machine. 

On either a Fourdrinier or cylinder machine the 
weight of paper produced is varied by the rate at which 
the paper stuff is admitted to the wire or cylinder and 
also by varying the speed of the wire or cylinder. A 
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machine which is used continuously for one class and 
weight of product may require but a small speed adjust- 
ment, such as 10 per cent. Ordinarily, machines are 
used for a varied production, in consequence of which 
they commonly require a speed range of 3 to 1 or 4 to 1 
and not infrequently a range of 7 to 1 or even 10 to 1 
is specified. 

Paper machines comprise a number of elements. Sev- 
eral pumps and screens are required for the paper stuff. 
These operate at constant speed and are designated as 
the constant speed section. The so-called variable speed 
section comprises the wire or cylinders, the couch roll, 
two or more press rolls, a number of dryer cylinders, 
the calender and the reel. The speed of all these units 


Couch Ist Press 2nd Press 3rd Press Dryers 
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Multicylinder board machines: 
Const. speed section hp. = 0.004 to 0.007 x Wx S$ 
Variable speed section. ..hp. = 0.007 to 0.009 x W x 8 
Where W = width of machine in inches 
S = speed of travel, ft. per min. 

Many methods have been employed for driving paper 
machines. It has been a common practice to drive the 
variable speed end by means of a variable speed engine 
driving a variable speed shaft from which the individual 
elements of the machine are, in turn, driven. Tapered 
pulleys and belt shifting devices are used to permit 
some adjustment of the relative section speeds. Motors 


have largely superseded the variable ‘speed engines but 
are applied in a similar manner, the motor being either 


Dryers Calender Reel 
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FIG. 2. 


must be varied in unison as the paper forms a continu- 
ous and delicate connection between them. Moreover, 
it is necessary that the relative speeds of the component 
elements be slightly adjusted from time to time as the 
paper is subject to elongation in the press rolls and 
shrinkage in the dryers and these factors are somewhat 
variable. It is further necessary that the speed regu- 
lation of the entire variable speed end of the machine 
be very close as it is evident that, with constant flow 
of paper stuff, speed variations will result in non- 
uniform thickness of product. This category of require- 
ments is indeed an exacting one. 

Friction is responsible for a large part of the load 
on the variable speed end or paper machine proper. 
As individual machines differ with respect to the number 
of molds, press rolls and dryer cylinders and in many 
other respects which affect the friction, definite values 
for power requirement can hardly be stated. The fol- 
lowing figures have been found approximately correct: 

Fourdrinier and single cylinder machines: 

Const. speed section. ..hp. = 0.0015 to 0.0020 k W XS - 
Variable speed section..hp. = 0,002 to0.003 x WxXS 
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SECTIONAL DRIVE OF PAPER MACHINE—WESTINGHOUSE ELECTRIC & MFG. CO. METHOD 


direct connected to the variable speed shaft or driven 
by belt. With the latter arrangement a higher speed 
motor may be used.. For the few machines having spe- 
cialized production and requiring not to exceed a 25 
per cent speed range, wound rotor induction motors 
have been employed in some instances, using secondary 
resistance control. The only advantage of this method 
is the low first cost and the use of alternating current. 
It is not economical and does not provide the desired 
close speed regulation. Direct current shunt motors 
with speed adjustment by field control are adapted where 
a speed range of 2 to 1 or perhaps 3 to 1 is all that is 
required. This method is open to objection for wider 
speed ranges partly because such a motor large enough 
to handle the load at high speed is unnecessarily large 
for the low speed load. Moreover, an adjustable speed 
motor having a wide range does not afford as close speed 
regulation at high speed as at low speed. Also, where 
a drive of this type receives its direct current from a 
common source with other machines the voltage is liable 
to fluctuation, resulting in variations in motor speed. 
As a result of these considerations it has become a com- 
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mon practice, particularly for drives requiring a wide 
speed range, to provide a separate generator to supply 
direct current for the motor driving each paper machine. 
This generator may be engine driven but more commonly 
a motor generator set is supplied. In the latter case, 
a synchronous motor is to be preferred because of its 
flat speed regulation characteristic. 

Where an individual generator is supplied for the 
paper machine motor, Ward Leonard variable voltage 
control is entirely feasible because of the constant torque 
characteristic of the load. It is generally preferable, 
however, to use a motor having about 2 to 1 speed range 
by field control and to supply the balance of the range 
by variable voltage. This is partly due to the fact that 
the torque at low speeds may be higher than propor- 
tionate, whereas the ventilation of the motor is reduced, 
thus requiring a larger motor anyway. Moreover, if a 
wide speed range is obtained, by variable voltage, the 
speed regulation on the low speed is apt to be relatively 
poor because the generator is then operating on a very 
weak field. It may be remarked that where the speed 
range is obtained entirely by voltage control, a constant 
torque load involves practically a constant motor cur- 
rent at all speeds. Where the combination system is 
employed, the current is somewhat reduced for all full 
motor field operating speeds. 

Equipment such as above described is usually con- 
trolled by magnetic type controllers with push buttons 
for stop and start, fast and slow operation. The speed 
controlling rheostat usually has about 100 positions 
divided between generator and motor fields. The speed 
increments should be proportional rather than equal. 
This rheostat may be motor driven and remote controlled 
by fast and slow push buttons or it may be located on 
the operating floor and arranged for manual operation. 


SECTIONAL DRIVE OF PAPER MACHINES 

No LITTLE trouble has been experienced with drives 
such as above described because of troubles in the 
mechanical transmission gear, notably the belts on the 
cone pulleys. Unequal slip due to varying tension, or 
other difficulties, lead to breaks in the paper. As a 
result of need, two ingenious systems of sectionalized 
drive for paper machines, each of which has to its credit 
a few successful installations, have been developed. In 
each of these systems, individual direct current motors 
are supplied for driving the individual elements of the 
paper machine and an individual generator with variable 
voltage control supplies the direct current for all of 
these motors in common. In other respects, the two 
systems differ materially. 

In one system (as produced by the General Electric 
Co.), voltage variation is depended upon entirely to 
vary the speed of the machine as a whole, field control 
of the individual motors being employed merely to 
adjust for relative speed differences as later noted. The 
novel feature of this system is the use of a number of 
small synchronous motors, each one mechanically con- 
nected through a variable speed transmission in the form 
of tapered pulleys, to the drive of its respective section 
of the paper machine. These motors are excited from a 
constant potential exciter and are all electrically con- 
nected to a common bus. The synchronous motors must 
necessarily keep in step and will circulate among them- 
selves any current necessary to this end. This is there- 
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fore practically equivalent to gearing all the sectional 
drives to an imaginary line shaft through variable 
speed transmissions. By adjusting the belt on the cone 
pulleys at any section, it is possible to force that section 
to slow down or speed up with respect to the speed of its 
synchronous motor, thus adjusting the relative speed of 
that section. In order to minimize the circulating cur- 
rents between synchronous motors the field of the main 
direct current motor on this section is then adjusted to 
correspond to the speed change effected. A diagram 
showing the principal connections of this system is 
shown in Fig. 1. 

In the other systems of sectionalized drive (produced 
by the Westinghouse Co.), variable voltage control is 
utilized for governing the speed of the machine as a 
whole where the speed range desired is about 3 to 1 
or 4 to 1. Where a wider range is necessary combined 
generator voltage control and motor field control are 
used. A motor driven rheostat is provided, a portion 
of which governs the generator field and a portion 
governs the fields of all motors in unison. This is used 
to adjust the speed of the paper machine as a whole. 
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FIG. 3. ARRANGEMENT OF A TWO-MOTOR DRIVE FOR A 
SUPER CALENDER 








In addition, there are individual motor driven field 
rheostats for controlling the fields of the respective 
section motors. Adjustment of the fields of the indi- 
vidual motors is depended upon to maintain the proper 
relative speeds of sections or to adjust this relation, 
but a sensitive automatic system is provided to accom- 
plish this end. There is provided one small frequency 
generator driven by an adjustable speed direct current 
motor. This generator is practically a wound rotor 
motor. The stator is excited from the main alternating 
current bus and the rotor frequency depends upon the 
relation between the speed of rotation and the fixed 
speed of the revolving field. Similar frequeney gen- 
erators are supplied at each section of the paper ma- 
chine, each unit being driven from its respective section 
through a small, cone pulley type variable speed trans- 
mission. Each motor driven field rheostat controlling 
the individual section drive motors responds to a rotary 
relay which in turn is actuated by any change in the 
relative frequencies of its two elements. One element of 
each relay is connected to the common frequency gen- 
erator. The other element of each relay is connected 
to the frequency generator of its respective section. 
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It should be evident that a tendency for any section 
to vary its relative speed is followed by an unbalancing 
of the relative frequencies of the individual and the 
common frequency generators, resulting in automatic 
readjustment of the field rheostat of the main motor 
driving the section tending to variation. Moreover, by 
adjusting the variable speed transmission at any sec- 
tion, the field rheostat is automatically caused to oper- 
ate to adjust the speed of the main motor on that sec- 
tion, to a corresponding degree. This system has proven 
capable of maintaining the relative speeds of the various 
sectional drives within the very close range of one- 
tenth of one per cent. Figure 2 is a schematic diagram 
showing the elements and their principal connections. 


CALENDERS AND FINISHING MACHINES 


Ir IS OFTEN desired to give paper a smoother finish 
or a higher glaze than afforded at the paper machine. 
This may be done in one of three ways; first, the roll 
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FIG. 4. ONE 75-HP. WOUND ROTOR MOTOR AND ONE 714-HP. 
SQUIRREL CAGE MOTOR DRIVING SUPER CALENDER 


may be passed continuously through a machine called 
the ‘‘web or super calender’’; second, the paper may 
be cut in sheets which are individually fed into a ‘‘sheet 
ealender’’; third, the sheets may be finished in a 
‘*plater.’’ 

The super calender consists of a stack of rolls car- 
ried in upright housings. There are usually 7 to 11 
rolls in the stack. The bottom roll, which is the largest, 
is driven. The other rolls are rotated by friction. Alter- 
nate rolls are of highly polished iron and highly com- 
pressed paper or cotton. The iron rolls are hollow and 
may be heated. The rolls may be subjected to heavy 
pressure through a system of weights and levers. The 
paper first passes through a steam jet to dampen it. 
It then enters between two upper rolls and threads down 
through the stack of alternate iron and paper rolls. The 
degree of finish is determined by the dampness of the 
paper and the pressure of the rolls. 

Friction is the cause of the greatest part of the load 
on the ealender. This friction in turn comprises a num- 
ber of elements subject to more or less variation. About 
80 to 85 per cent of the load, when calendering paper, 
is due to friction at the rolls and roll bearings, the 
latter being much the lesser item. The load elements 
are such as to result in a fairly definite retarding torque 
for any given set of conditions. The load of a paper 
calender thus has approximately a constant torque char- 
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acteristic, the power demand (but not necessarily the 
motor input) being proportional to the speed. As most 
calenders are utilized for a variety of product, the 
motor must be able to handle the load when sheets are 
full width; all the passes or nips are taken, full pressure 
applied and maximum speed used, or it must be able 
to handle the heaviest load on cardboard work. A motor 
of sufficient size to handle maximum conditions will 
have a load of perhaps 60 per cent rating when han- 
dling the ordinary run of production. Because of the 
many factors, motor sizes differ. A range of 0.8 to 
1.5 hp. per in. of roll face at 500 r.p.m. covers the 
usual practice with a value of about 1 hp. per in. of 
face at 500 r.p.m. prevailing. 

Individual motor drive permits maximum produc- 
tion, not only due to its greater flexibility and conve- 
nience, but also in that the maximum allowable speed 
may be used at all times, permitting slowdown for breaks 
and defects. 

Wound rotor induction motors have been used with 
speed control entirely by secondary resistance. This is 
not entirely satisfactory, as the low, threading-in speed 
is subject to excessive fluctuation with changes in torque. 
Moreover, this type of drive is very wasteful, due to the 
rather extensive periods of operation at low speeds. 

Direct current motors have been used with combined 
field and armature control. If a motor with 3 to 1 or 
4 to 1 speed range by field control is used, a fairly stable 
threading-in speed can be obtained and with a relatively 
lesser waste of power. A shunt resistance may be used 
around the armature, but this increases the power waste. 
A direct current motor arranged for field control is more 
expensive than an induction motor, particularly for 
a drive of constant torque characteristic. Moreover, 
conversion equipment may be necessary. An advantage 
of direct current drive is the possibility of dynamic 
braking. = 

A two-motor drive has a number of advantageous 
features and is most commonly employed. A wound 
rotor induction motor is ordinarily installed as the 
main drive unit. Secondary resistance control is utilized 
for the operating speed range, usually about 2 to 1, and 
also for occasionally reducing the speed to about 25 per 
cent maximum for paper defects. A small squirrel cage 
induction motor is used as an auxiliary for driving the 
calender when threading in. As the load is then rela- 
tively light, only a small motor is necessary. A ratchet 
clutch arrangement is employed to throw the small 
motor into and out of gear and to prevent its operation 
at excessive speed. Figure 3 shows one mechanical 
arrangement for such a drive and Fig. 4 illustrates a 
calender equipped with two motors. 


U. S. Crviz Service CoMMIsSION announces an exam- 
ination (receipt of applications to close Dec. 26) for 
electrical engineer, to fill vacancy in the Dredge Con- 
struction Service, Office of Chief of Engineers, War 
Department, at $4000 to $6000 a year, and vacancies 
in positions requiring similar qualifications, at these or 
higher or lower salaries. Competitors will be rated on 
education, special experience, fitness, publications (or 
thesis) and drawings (to be filed with application). 
Applicants must not have reached their seventieth birth- 
day on the date of the examination. Apply for Form 
2118, stating examination title. 
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Notes on Synchronous Motor Pull-Out 


MetTHops oF DETERMINING PuLL-OuT IN CASES WHERE HEAVY 
Momentary Loap Musr Be Carriep. By E. B. SHAND 


HERE special demands are made upon a syn- 

chronous motor to carry heavy momentary over- 

loads, it is essential that the pull-out load of the 
motor should be determined. When practicable, a pull- 
out test may be made for this purpose by belting or 
coupling a generator to the motor and gradually load- 
ing it up until pull-out occurs. This measured load, 
with the addition of the generator losses, gives the maxi- 
mum output of the motor for the conditions of voltage 
and field current used on the test. Where this is not 
practicable, however, the pull-out load may be fairly 
closely approximated from standard test data or from 


















FIG. 1. RELATION BETWEEN EXCITATION AND PULL-OUT 
LOAD ON A 200-HP., 2200-v. SYNCHRONOUS MOTOR 


calculations. If I,. be the armature current as taken 
from the short-circuit saturation curve at a point cor- 
responding to the actual field current under load, the 
pull-out load may be expressed as follows: 

KWmnax _ Tee x E x K x eff. 

Where E = the terminal e.m.f., K = a constant 
(V3 for 3 phase), and eff. = the approximate efficiency 
of the motor under this condition of load. As the short- 
circuit saturation curve is a straight line, it will be seen 
that the torque varies both directly with the field- 
current and directly with the applied voltage. 

While the above expression may have the appear- 
ance of being more or less empirical, it has a basis on fact 
and is applicable within certain limits vf operation. A 
synchronous motor pulls out when the rotor has become 
displaced by 90 electrical degrees behind its no-load 
position; and as a consequence, the magnetization must 
be furnished, not by the magnetomotive force of the 
field winding, but entirely from the supply circuit. The 
magnetomotive force of the field, on the other hand, 
induces an equivalent opposing magnetomotive force 
and component of current in the armature windings 
which must be in phase with the terminal electromotive 
force. At the point of pull-out, therefore, the in-phase 
component of armature current will bear much the same 
relation to the field current as the armature current 
does for the conditions under which the short-circuit 
saturation test is taken. 

There are several reasons, however, why these two 
relationships are not identical and, consequently, why 


estimated values. For instance, the addition of magnet- 
izing currents from the supply system produces more 
or less saturation which tends to reduce the pull-out 
torque. Also the presence of reactance in the supply 
system will prevent the rotor from dropping fully 
90 deg. back from its no-load position, and thus the 
field magnetomotive force can never become completely 
effective in inducing an in-phase component of armature 


COMPARISON OF PULL-OUT AND RATED LOADS 




















Percent Pull-Out Load 
Field Amperes 
Estimated | Test 
Zero oO 39 
N. L. Excitation 109 130 
For F. L. 100% P. F. 166 180 
For F. L. 8% P. F. 225 240 











current. To counteract these two effects, there is an 
additional torque exerted due to the reaction of the 
salient pole structure which represents the general type 
of synchronous motor. This particular torque decreases 
in its effect as the field current is increased, so that its 
influence is more pronounced at lower values of field 
current. 

A comparison between pull-out loads estimated 
according to the above method and the results of actual 
tests is given in Fig. 1. The curve marked ‘‘2200 volts’’ 
gives values which are appreciably higher than the esti- 
mated values, due mainly to the reaction torque of the 
salient poles. The lower set of test values were taken 
with considerably more reactance between the motor and 
the source of supply. This shows plainly that the effect 
of external reactance should not be overlooked. The 
motor used for these tests belonged to a motor-generator 
set designed for operation at 80 per cent power-factor 
and its pull-out characteristics, indicated in the accom- 
panying table, may be regarded as more or less typical 
of this class of machine. The short-circuit saturation 
curve for this motor indicated an armature current of 
61 amp. for 5 amp. field current. The pull-out load for 
normal voltage will be: 

61 X 2200 X V3 X 0.9 X 10% = 210 kw. 

The efficiency at the point of pull-out is assumed as 
being 90 per cent. This figure will usually be sufficiently 
accurate. 

When induction motors are applied to loads which 
fluctuate violently, the inertia of a flywheel is frequently 
used as a reservoir of energy to carry momentary load 
peaks beyond the capabilities of the motor alone. If 
inertia is considered in connection with a synchronous 
motor, it will be seen that its effectiveness is much more 
prescribed, due to the different characteristics of the 
motor. The amount by which the rotor of an induction 
motor may drop back, due to a heavy load coming on, is 
indefinite and depends upon the time during which the 
load is applied. For peak loads, however, the rotor 
might fall back several revolutions before the motor is 
again called upon to accelerate the masses. Where a 
synchronous motor is in question this is entirely differ- 
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ent; the rotor may drop back perhaps only 60 electrical 
degrees behind its normal load position before it must 
accelerate again or drop out of synchronism. In a 


FIG. 2. EFFECT OF ROTATIONAL INERTIA ON MOMENTARY 
OVERLOAD CAPACITY OF A 2550-HP., 514-R.P.M. 
SYNCHRONOUS MOTOR 


14-pole motor, 60 electrical degrees is about 0.024 of a 
revolution, whereby the limitations of inertia to carry 
load peaks are at once evident. 
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There is, however, one condition under which the 
inertia of a synchronous motor may be utilized. In 
the case of a motor-generator set subject ito short- 
circuits, if protective devices are used to reduce such 
overloads in a fraction of a second, the inertia may 
prevent the motor from falling out of synchronism dur- 
ing this interval and thus keep the machine on the line. 
Figure 2 represents the relation between the interval of 
time from the application of a load surge to the point 
of pull-out, and the various values of load applied. 
These data are estimated for a particular machine where 
these characteristics were of importance. Provided that 
the protective apparatus be arranged to operate and to 
reduce the load to about the rated value within the time 
intervals indicated, the motor-generator set represented 
may be expected to keep feeding the load without inter- 
ruption even in cases of severe short-circuits. 

In the event of the motor dropping out of synchron- 
ism, it does not necessarily mean, however, that a com- 
plete shut-down will result, for the mere removal of 
load will allow the motor to pull-in again immediately, 
when the load may be re-applied.—The Electric 
Journal. 


Lubrication of E:conomizers 


CARE AND UPKEEP OF ECONOMIZERS DEVELOPS INTO A RELA- 
TIVELY SMALL MATTER 1F LUBRICATION IS PROPERLY ATTENDED TO 


economizer and its lubrication constitute an impor- 


a THE operation of the modern boiler plant, the 
tant factor in the attainment of required boiler effi- 


ciency. The natural tendency of the operator is falsely 
to regard his economizer as relatively unimportant, due 
chiefly to its obscured location and the fact that it usu- 
ally seems to run in a satisfactory manner regardless 


of the attention it receives. Care and upkeep of econ- 
omizer equipment develops into a relatively small mat- 
ter provided lubrication of the component parts is prop- 
erly attended to; on the other hand, neglect or care- 
less selection and use of lubricants may result in serious 
troubles which will materially affect plant efficiency 
if the economizer must be cut out of service. 

The principle of the economizer is based on the util- 
ization of otherwise waste heat, usually by the appli- 
cation of the ‘‘counter-current’’ idea, applying this 
heat contained in the flue gases after they have left the 
boiler, to heat a large volume of feed water prior to its 
entering the boiler. By so heating the feed water, the 
boiler gets none of the sudden expansion and contrac- 
tion due to change of temperature as when cold water 
is fed. Thus many leaks are avoided and the life of 
the boiler is prolonged. 


CONSTRUCTION 


In BAsic design the economizer is simply a nest of 
tubes built into top and bottom headers, similar to a 
vertical water-tube boiler. The feed water is circulated 
within these tubes. The location of an economizer for 
proper results is between the boiler and stack, installed 
in the flue or uptake. Thus the waste gases, as they 
leave the boiler, pass around and between the tubes on 
their way to the stack, giving up considerable of their 


*Abstracted from “Lubrication” by special permission from the 


Texas Co. 


heat in passage to the water within the tubes. The exte- 
rior of each tube is kept free from soot deposit, which 
is a non-conductor of heat, by scrapers which travel 
continuously up and down the tube at slow speed, driven 
by a suitable mechanism. This scraper driving mechan- 
ism is the so-called heart of the installation. On its 
efficiency of operation rests the efficiency of the econ- 
omizer and the benefits to be derived therefrom. 


LUBRICATION 


LuBRICATION requirements of economizers are con- 
fined solely to the scraper driving mechanism, and 
to the mechanical draft fan and engine if such are 
installed. They are not unique, nor do they involve 
details beyond the ability of the average boiler plant 
operator to handle. The problem is simply a matter of 
common sense and appreciation of the fact that lubri- 
cation of all moving parts must be maintained, and 
inspection made frequently and periodically. Owing 
to the high temperatures usually prevalent in econ- 
omizer housings, and the fact that the lubricants in 
service are continually exposed to these temperatures 
as well as to dust, dirt, and possibly atmospheric condi- 
tions, their lubricating qualities will naturally deteri- 
orate more rapidly than usual. 

Neglect of lubrication of economizer motors, driving 
gearing, reversing mechanism, chains, shaft bearings, 
ete., will therefore be productive of serious conse- 
quences. Probably the results would be the ultimate 
burning out of the motor, shaft or engine bearings or 
production of such excessive wear of the gears and 
driving chains, that slipping or breaking might occur. 

Relative to the grades of lubricants required for 
economizer operation, usually but three or four types 
will be necessary. Lubrication of motor bearings, which 
are generally of ring or chain oiled type, is similar to 
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usual practice for such equipment in general. Normally 
a medium viscosity, straight mineral oil of 300 sec. to 
500 see. viscosity will satisfactorily meet conditions. 

Reversing mechanism gearing, worm, bevel and 
chain driving gears as the construction may include, 
ean be lubricated with a pure mineral lubricant of 
1000 sec. Saybolt viscosity at 210 deg. F. under ordi- 
nary conditions. The requirements are for a relatively 
stiff bodied lubricant which will spread: evenly and stick 
tenaciously to the wearing surfaces, links and teeth. It 
should not be so thick as to form in clots where applied, 
and thus cover but parts of the wearing surfaces, nor 
to be thrown off by centrifugal force during operation. 
On the other hand it should be thick enough to insure 
against loss from dripping. 

Bearings of chain sheaves can be lubricated by grease 
eups or simply oiled by hand, whichever the installa- 
tion is designed for. Such bearings are relatively small, 
built with no mechanical means of lubrication, and sub- 
ject only to very slow shaft speeds. Grease for such 
lubrication need not possess a high melting point, for, 
though the temperature may rise to perhaps 150- deg. 
in an enclosed housing, it will never be so great as to 
liquefy an ordinary cup grease excessively. 

When the apparatus is built for hand oiling, the lubri- 
cant can be the same as used on the motor. bearings. 
Reversing lever fulerum and other miscellaneous bear- 
ings for driving shafts, etc., can be similarly lubricated 
by hand periodically at each inspection by the operator. 


FIG. 1. SCRAPER OPERATING GEARING FOR STURTEVANT 
ECONOMIZER INSTALLATION, BELT DRIVEN 


Typical constructions may differ somewhat in regard 
the manner of driving the scraper mechanism. Belt 
drives usually involve fewer complications than do 
chain drives from a single motor, especially where con- 
siderable shafting and individual chain drives therefrom 
are concerned. 

Where the installation is designed for forced or 
induced draft, the lubrication of the draft fan and its 
driving engine will also require consideration. Fan 
bearings in such installations are generally water cooled 
and lubrication of them develops no special difficulties 
beyond the possible transmission of considerable heat 
via the motor. To meet this condition, the lubricant 
should be fairly heavy in body, i.e., about 500 sec. at 
100 deg. F, on the Saybolt viscosimeter. Such bearings 
are usually of the ring or chain oiling type. 

Draft fans are generally driven by simple, single 
cylinder, horizontal reciprocating engines. Normally 
they will be subject to the same temperature conditions 
as the other mechanisms considered heretofore. Lubri- 
cation of the steam cylinder, valves, ete., will usually 
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be a problem of dealing with wet steam of perhaps 1 to 
2 per cent quality. In such a case, the lubricant to use 
should be a cylinder oil compounded with sufficient fatty 
compound to produce effectually the required emulsion 
and stickiness in the oil when in contact with wet steam. 

Lubrication of the other engine mechanisms such 
as crankpin, wristpin, crosshead guide, ete., can be best 
earried out by using a straight mineral oil of about 
300 see. viscosity. The same oil as used for motor 
bearings will usually meet the requirements satisfac- 
torily. 


FIG. 2. TOP VIEW OF GREEN FUEL ECONOMIZER CO. INSTAL- 
LATION, SHOWING MOTOR DRIVING MECHANISM AND 
PATENT REVERSING DEVICE 


Vertical steam engines for draft fan drive involve 
no particular lubricating peculiarities other than stated 
for horizontal engines, and the lubricants to use for 
each part would be the same. 

Engine lubricants will usually require hand appli- 
cation, via the use of hydrostatic steam cylinder lubri- 
eators attached to the steam pipe, and sight feed oil 
cups attached to pin bearings and guides. 

Where the draft fan is driven by motor the lubri- 
eation factor becomes simply that of using’ the proper 
oil in the oil wells of the motor bearings. The condi- 
tions will be similar to those under which the scraper 
driving motor operates, hence the same oil can be used 
satisfactorily. 


CoNCLUSION 


FRoM THE foregoing it is thus seen that lubrication 
of economizer equipment is an important feature, and 
it will behoove the plant engineer to insist that his 
boiler house operators fully understand this and carry 
out rigidly the necessary routine of inspection of oil 
cups, oil well gages, cylinder lubricants, ete., filling 
them promptly when necessary, applying oil by hand at 
regular frequent intervals to such parts as may require 
it and correcting defects in lubricating equipment 
promptly. It is not so much a question of a lot of oil, 
as of a little oil properly applied, which will insure the 
life of the equipment, and preclude shut-downs which 
may mean a marked loss in plant production. 


RECENT STATEMENT issued by the United States 
. Geological Survey indicates that the total potential 
water power of the world is estimated at 439,000,000 
hp. at low water, of which 62,000,000 hp. is in North 
America, and 28,000,000 hp. in the United States. 
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Wave Transmission of Power 


System Is COMPARABLE WITH TRANSMISSION OF 
ELECTRICAL ENERGY BY ALTERNATING CURRENT 


RANSMISSION OF energy is now commonly 
I poe by any one of five different methods: the 

flow of steam, compressed air, water, electricity, or 
by direct mechanical connection. 

Recently another method has been introduced by 
an English manufacturer—that of transmission by 
waves set up in an inclosed column of liquid. 

This liquid, which is usually water, but for special 
purposes may be oil, is contained in a system of piping 
connecting the apparatus generating the wave motion, 
the generator, with the apparatus converting this form 
of energy into useful work, the motor. 

As water is used as the medium, the system is appar- 
ently similar to hydraulic transmission; but the funda- 
mental principle of wave transmission is entirely dis- 
tinct. The chief difference lies in the fact that in 
hydraulics a continuous flow is utilized, while in this 
method there is no direct flow. The liquid simply pul- 
sates backward and forward about a mean position. 

This movement is not bodily, i.e., the whole column 
does not move from one extreme position to another as 
a flexible connection rod might act, but is rather the 
result of a series of waves of compressed fluid traveling 
along, one after the other, at the natural speed of sound 
in the medium. 

In principle the action is analogous to the ordinary 
speaking tube in which sound waves or pulsations. set 
up in the column of air by the vibrations of the speak- 
er’s voice travel through the tube to the far end where 
the energy is used to produce vibrations in the ear of 
the listener. The air does not flow through the tube, 
but is simply subjected to vibratory movements as the 
sound passes along. 

Water is ordinarily assumed to be incompressible; 
but it is only relatively so, and it is its elasticity which 
is taken advantage of for the transmission of power. 

Electricity, in many ways, also offers an analogy. 
Ordinary hydraulics or a continuous flow of water is 
represented by direct current electricity, and wave trans- 
mission by alternating current. 

Essentially the system consists of two cylinders, fit- 
ted with plungers, connected by a pipe completely filled 
with water. If one piston is moved rapidly up and 
down it will cause a region of compression on the down 
stroke immediately followed by one of rarefaction on 
the up stroke. This series of compressions and rarefac- 
tions travels along the column of water at the speed of 
sound and expends its energy on the plunger of the 
second cylinder, causing there a reciprocating movement 
in synchronism with the first plunger. 

The generating apparatus may consist instead of a 
single cylinder and piston, of two, three or more 
plungers actuated from a single crank. It is thus 
capable of generating two or three phase. Each phase 
is piped separately through pipes of equal length to 
each cylinder ofthe motor, which thus acts as a two 
or three-phase machine. The whole system is compar- 
able to polyphase electrical generation and distribution. 

Due to the impracticability of using electric power, 
and to the inefficiency accompanying the use of com- 
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pressed air for rock drilling, this system was first applied 
to that job, with results that are reported to be entirely 
satisfactory. 

Nor is this its only field of application. This same 
principle was used during the war for the automatic 
firing of aircraft guns and for the operation of the 
interrupter gear for firing through aeroplane propel- 
lers. This system has also been used with success for 
the operation of the valve gear of internal combustion 
engines. The wave generator is actuated by the oper- 
ating cams, each cam working a piston which communi- 
cates with another plunger actuating the valve. 

In this way, the exhaust and inlet valves and the 
fuel injection valve are operated without the use of long 
eccentric rods, valve rods, rocker arms or other such 
mechanism. ; 

If this system develops as it is believed by its man- 
ufacturers that it will, there is no telling to what pur- 
poses it might be applied to advantage. At present, 
experiments are being carried out in this direction, the 
results of which we shall look forward to with interest. 


$3360 Saved Per Year 


By W. F. ScuapHorst* 

CONOMY has been taked about so much that most 
of us are on the verge of being sick of it. Often 
it is the same story over and over again, so that 

one sounds like a reprint of the other. In spite of this 
seemingly endless repetition, however, wasteful methods 
continue, and I feel it incumbent on myself again to 
tell about the wisdom of avoiding steam leaks and 
wasteful heat radiation. 

Recently a friend of mine, a mechanical superin- 
tendent, told me about a new position which he holds, 
and in which he virtually saved his own salary, after 
a couple of months, through saving coal alone. Before 
he got there, the coal consumption was 125 T. per month. 
He cut it down to 85 T. per month. 

How did he do it? It’s almost the same old story. 
He found steam leaks galore. Steam pipes were found 
sticking through walls into the outside atmosphere, 
exhausting heat. Most of the steam in the shop was used 
for heating purposes. He even found good live steam 
blowing through leaky valves and pipes. There wasn’t 
a covered pipe in the whole shop. It seemed that they 
didn’t give a whoop about economy as long as the heat 
‘*got there.’? Nobody had given the saving of the heat 
a thought. 

All leaks were stopped. Live-steam pipes were cov- 
ered. The exhaust steam from the engines, which had 
hitherto been wasted, was switched into the heaters 
where it would do some good. All drips and condensate 
were caught and pumped back into the boilers while 
still hot, for which purpose a new triplex pump was 
purchased. That is all. He says he can do still more 
important things about the shop that need his attention 
first. 

There is little reason why one particle of heat should 
ever be wasted in an up-to-date plant. Here is an exam- 
ple where 40 T. of coal are being saved per month. 
Buckwheat coal is the fuel used and it costs $7 a ton. 
The saving, therefore, is $280 a month or $3360 a year, 
which surely is worth while. 





*All rights reserved by the author. 
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Specifications for Refrigerating Equipment” 


Care SHOULD BE USED IN WorKING Out Derams so THAT 
Bios Witt ALL BE ON SAME Basis. By A. C. BisHop 


N BUYING equipment for a refrigerating or ice- 
making plant it is extremely important that a spe- 
cification should be prepared showing just what is 

wanted. There is so much variation in the design of 
apparatus which may be used that unless the specifica- 
tion is prepared in detail the bids on the plant cannot 
be fairly compared. 


Contract SHouLD BE Let To ONE Party 

Ir wii be assumed in this discussion that the plant 
is to be purchased in its entirety through one manufac- 
turer rather than piecemeal from the different manu- 
facturers. In this connection, many contend that when 
you purchase the plant complete the ice machinery man- 
ufacturer has to purchase most of the apparatus which 
they themselves do not make and that you are paying 
them a profit which they add and which you might save. 
This is usually not the case. Most manufacturers of 
machinery such as motors, pumps, pipe and fittings, 
have several sale prices. The price to the user is always 
more than that to the manufacturer who buys the article 
for resale. The ice machine manufacturer is bound to 
buy more reasonably because his is not likely to be the 
last purchase. In other words, his business is more 
desirable. The profit that he adds may then be assumed 
to be the difference between the price to user and the 
price for resale. Often, however, when work is not 
plentiful and the job is desirable, the profit is omitted. 

When you purchase f.o.b. from various manufac- 
turers, you divide the responsibility accordingly. You 
have to worry about getting the apparatus up from 
the depot and properly placed, all the time running 
chances of breaking something or causing accidents to 
life or limb. Then again the various parts of the appar- 
atus are so closely related that much trouble and delay 
is experienced when things are at fault, and weeks are 
sometimes spent trying to place the blame. You never 
know what the plant is going to cost you until every- 
thing is actually completed and running. Undoubtedly 
the big thing to accomplish is to think of every piece of 
machinery and apparatus you will need before you 
begin, their number, make and size, and put it down 
in specification form, the whole to be delivered, erected 
and put into running order. You will not only buy 
more reasonably but build more speedily, putting the 
responsibility for the plant in its entirety up to the con- 
tractor, where it belongs. 


PLans SHOULD BE DrRAwN 
EVERY PROPOSED plant should first be put on paper. 
A drawing should be made showing the relative location 
of all machinery and apparatus and a specification pre- 
pared describing such equipment. This should be done 
thoroughly so as to enable the contractors located in 
various parts of the country to figure the job intelli- 
gently without visiting the premises, thus saving the 
expense of many trips usually made by the various 
machine manufacturers’ representatives. 


*Presented at the convention of the National Association of 
Practical Refrigerating Engineers at St. Louis on Nov. ; 





To emphasize more emphatically the importance of 
a specification calling for certain types of apparatus 
so that bids can be compared, attention might be called 
to the many different kinds and styles of apparatus 
usually offered. Take for example the ammonia com- 
pression machine. Several builders are advocating ver- 
tical semi-enclosed type, medium speed machines; sev- 
eral others horizontal semi-enclosed type medium speed 
machines and still others horizontal semi-enclosed type 
high speed machines. The slow speed horizontal duplex 
machine, either direct connected or belted, is another 
type still meeting with favor. 

Now each one of the several types of machines above 
mentioned no doubt has its particular merits, but the 
one best suited to meet your requirements should be 
decided upon and bids entertained upon this one to the 
exclusion of the others. If the purchaser is undecided 
as to the type of machine to select, then separate bids 
should be taken on this part of the apparatus, the price 
ofttimes helping to make a decision. 


VOLUMETRIC EFFICIENCY Is IMPORTANT 


SINCE THE ADVENT of so many different types of com- 
pressors, it is most important to give consideration to 
the volumetric efficiency. A comparison of bores and 
strokes of compressors means nothing any more. One 


- compressor will have a poppet valve flush with the head, 


another a plate valve with accompanying clearance in 
the cage, still another will have the suction valve in the 
piston and its discharge valves set at right angles to the 
bore, meaning additional clearance in the discharge valve 
port and others have both discharge and suction valves 
set at right angles to the bore, increasing the clearance 
by the size of ports necessary. So, in making a com- 
parison of the capacity of the compressors offered it is 
most important to pay attention to their volumetric 
efficiency. 

To say that the kilowatt-hour consumption of an 
ammonia compression machine is dependent upon the 
size and weight of the flywheel is certainly not far 
wrong. So the specification should have something to 
say about the size and weight of the flywheel. The 
same holds true with a belted machine. Large and heavy 
flywheels make for low kilowatt-hour consumption. Of 
course, the width and weight of the belt is also impor- 
tant. Many have condemned the -belt drive simply 
because of so many failures. Narrow belts operating 
like fiddle strings on light flywheels are a terrible nuis- 
ance for all time. A belt drive can be made, however, 
to give a negligible amount of trouble if properly 
designed. 

Many other things should be mentioned in the speci- 
fications covering the compression machine, such as the 
oiling system to be furnished, the packing, full sized 
bypass for starting, relief valves to satisfy the safety 
code, extra suction and discharge valves, railings, foun- 
dation bolts and template, foundation bolt sleeves and 
the smoothness of the shop cost of paint and filler. 
Therefore with so many different types of machines 











and so many items that can be included or omitted, 
the importance of a specification can readily be seen. 


DETAILS OF THE AMMONIA CONDENSER 


AMMONIA CONDENSERS can be either atmospheric or 
double pipe, top inlet and bottom outlet, flooded or 
bleeder type. They can be 20 pipes high, 12 pipes or 
almost anything else. For a given capacity one manu- 
facturer might offer much more surface than another. 
So again the specifications should give the type of con- 
denser, the number of stands, the pipes high, the kind 
of pipe, the kind of fittings (whether flanged or 
screwed), the center to center of pipes, and the style 
of headers. Without a specification, the foregoing 
items are bound to be at variance in the several pro- 
posals submitted so that a comparison of prices would 
be of little use. As the condenser surface influences 
the power consumption, care should be exercised in 
asking for the right amount. 

Ammonia receivers are made in many different sizes. 
A specification should give a certain size for all to fig- 
ure on. They should be equipped with gage glasses and 
144-in. purge. 

Oil separators, too, are furnished in different sizes. 
The specification should call for one of ample size with 
1144-in. drain. It should be so located to have not less 
than 12 ft. of horizontal pipe and the size of this 12 
ft. of discharge pipe should be increased to reduce the 
velocity of the gas and increase the efficiency of the 
oil separator. 

Every plant should have an ammonia distiller. The 
specification should specify the size and also the equip- 
ment such as safety valves, pressure gage and 114-in. 
drain. 

It is important to cover ammonia connections in the 
specifications. Manufacturers make both flanged and 
screwed valves and fittings. One or the other should 
be called for so that all figure alike. The valves should 
have flanged bonnets (not screwed). Wrought or steel 
pipe should be furnished, extra heavy on high pressure 
lines and standard full weight on low pressure. Gas- 
kets should be mentioned either lead or pure gum as 
agreed upon. Joints should be made up with either 
solder or litharge. 

Direct expansion piping should be called for either 
flanged or screwed. Wrought iron or steel pipe should 
be specified. Specifications should describe the valves 
and fittings to be used and details should show the size 
and kind of hanger wanted. 


Morors May Bg FurRNISHED IN SEVERAL TYPES 


REGARDING THE MOTOR to drive the ice machine, there 
are various kinds being furnished, such as the slip-ring 
and synchronous, direct connected and belted, two- 
bearing and three-bearing, etc., so that the importance 
of a specification is very emphatically brought out. The 
slip-ring motor can be furnished with or without vari- 
able speed control and resistance. An oil switch having 
overload protection and low voltage release, also inter- 
locking device with the drum control may be furnished 
or omitted. The-specification would state definitely 
what to include. 

Compressors are being direct connected to motor 
and also belted; and only a specification would bring 
bidders together on the type of machine to be furnished. 
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In the case of a belted machine in certain sizes of motors 
they can be either two-bearing or three-bearing and 
only a specification would determine definitely which to 
include. The self-starting synchronous motor is built 
in two styles, one having bracket bearings and the other 
pedestal bearings. To get at the rotor to replace a coil 
in it, with the bracket type of motor, one must, first 
remove the belt, then the outboard bearing, then the 
bracket bearing and slip the shaft with its pulley, rotor, 
etc., out of and to one side of the stator. This is quite 
a job. The pedestal bearing type has proper dimensions 
and permits of the stator being moved to one side of 
the rotor without disturbing belt or bearings. These 
refinements are well worth any difference in price. You 
who are purchasing plants without specifications and 
without knowledge covering this particular point are 
more than likely to get a bracket type motor. You will 
surely find your mistake when it is too late. 

There is every opportunity to furnish a panel board 
having some instruments on it and minus several, pos- 
sibly, that you should have. Specifications should call 
for both direct current and alternating current amme- 
ters and voltmeters, also power factor meter, wattmeter 
and the necessary oil switches, auto-transformer and 
wiring between instruments. This size of the board, too, 
should be given. 


Beuts SHouLD BE CovERED IN SPECIFICATIONS 


DIFFERENT MANUFACTURERS are likely to furnish dif- 
ferent widths of belt and place the motor and com- 
pressor on different centers. A specification should 
state the centers of machines, width of belt and its 
weight per square foot. 

If the low pressure air system is employed, specifica- 
tions should describe the air blowers furnished as well 
as air piping and other apparatus necessary in this sys- 
tem of ice making. If the high pressure air system is 
employed, specifications should describe the air com- 
pressor to be furnished as well as the air driers and 
other necessary apparatus. 

Air blowers can be either direct connected, belted 
or belted with idler pulley. The specification should 
name several makes of blowers that would be acceptable 
and state the speed at which they are to operate. The 
motor horsepower and speed should also be given. Opin- 
ions differ on the speed of blowers and the horsepower 
of motors to be furnished and hence the value of the 
specification. The same is true of air compressors used 
in the high pressure system. Various proposals are 
likely to differ in this regard. The continuous operation 
of the plant is dependent upon proper size and speeds 
of this auxiliary apparatus and it is important that 
same be given serious consideration. 

Air connections, mains, laterals, etc., should be 
described in detail. Drop pipes can be either brass or 
galvanized, nipples can be either welded to the laterals 
or screwed into them. The size and location of the small 
air hole is important as well as the size and location of 
headers and pipe connections. Pipe connections can be 
either black or galvanized, steel or wrought iron and 
the specifications would determine which is wanted. 

There are different styles of core pumps. The cheap- 
est of these is the rotary pump belted to motor. Others 
are reciprocating and still another type is the centrif- 
ugal pump working in conjunction with a small tank 
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and ejector. The specification would again state which 
kind is to be furnished. 

Storage tanks can be either rectangular or round. 
In some cases rectangular tanks should be employed 
to get a certain capacity into a given space. If you 
have the room, round tanks are just as good and cheaper. 
The coils in these tanks can vary in amount and the 
specification should cover this point. These coils as 
well as the tank are furnished black or galvanized, the 
coils galvanized, of course, on the one side. Storage 
tank coils should have a bottom header having pipe 
connection extending through a stuffing-box on the tank 
and a suitable drain provided for. A gage glass on the 
storage tank is not expensive and proves to be very 
handy. 


IMPORTANCE OF Pump DESIGN 


THERE Is A big difference in water pumps. Bronze- 
fitted pumps are better than others not so fitted. Hori- 
zontally split pumps are better than pumps having 
removable end plates. In larger capacities, pumps are 
built to operate at several speeds for the same capacity 
and ofttimes a slower speed pump will last longer. Cen- 
trifugal pumps are without a doubt the most economical 
pumps to operate and install where they will meet the 
requirements. Engineers can design centrifugal pumps 
to pump a given quantity of water at a certain speed 
against a definite head and if this head should vary 
then the efficiency of the pump will likewise vary. It 
is therefore very important that enough time be spent 
to determine the exact static head at which the pump 
will operate together with the friction head which you 
are likely to have in pipe and fittings and apparatus 
such as double pipe condensers. Specifications should 
call for certain makes of pumps to be furnished. 

Specifications should call for either iron or steel pipe, 
black in some cases and galvanized in others. Fittings 
should be cast iron, screwed in the smaller sizes and 
flanged in from say 3 in. and up. The make of valves 
should be specified and whether they are to be screwed 
or flanged. One can purchase a given quantity of pipe, 
valves and fittings for a certain amount of money in 
inferior goods and one can purchase the same amount 
in a better quality of goods, sometimes paying 50 or 75 
per cent more for the inferior goods. Specifications 
should describe the pipe lines to be included in the con- 
tract and say something about their size. 


AuL Detaits SHOULD BE CONSIDERED 

THERE ARE many things such as the kind of motor 
compensators and starters, valved tees in gage lines to 
permit of attaching test gages, painting the apparatus, 
ete., that should be described and called for in the 
specifications. A wrought iron pipe hanger for example 
will last a great deal longer and be better than one 
made out of punched strap iron which you can buy out 
of stock. Pipe work after its erection should receive a 
good coat of paint. There is nothing attractive about 
even galvanized pipe lines bearing the maker’s stenciled 
name here and there, the imprints of pipe fitters’ tongs 
and his dirty hands, so why not cover it up with paint. 

If it is your intention to spend your money wisely, 
you should ask for prices from the several ice machine 
builders and if they are figuring on the same specifica- 
tion you are without question safe in letting your con- 
tract to any one of a number of builders. There is no 
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one concern that employs all of the competent engineers ; 
there is no one concern having the best foundry or 
machine shop; there is no one concern that builds 
machinery and apparatus so far superior to others, to 
the exclusion of these others, so why not ask several 
builders what they will take to do the job. 


Self-Cleaning Suction Strainer 
AN ELECTRIC light plant located in Maine obtained 
the circulating water for the condenser from a small 
stream carrying a large amount of mud, silt and some 
sawdust, considerable of which was deposited on the 
strainer of the suction pipe of the circulating pump. 
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This pipe and strainer extended vertically into the 
stream, under a landing stage, and the strainer was 
difficult to clean, owing to its awkward location. 

To eliminate our trouble, a scheme was devised to 
clean the strainer automatically. A piece of plain pipe 
was put in the place of the strainer, an elbow was 
screwed to that, and the strainer, a 6 by 24-in. per- 
forated pipe, was screwed in the elbow, and pointed 
upstream. Two rings of 34-in. iron were made for a 
loose fit on the strainer, and to these rings four bars 
of the same material were riveted. One edge of each 
bar was turned in sufficiently to touch the perforated 
pipe and sharpened to serve as scrapers. Two small 
casters were secured to the downstream ring, as shown 
in the accompanying sketch, to track around on the boss 
of the elbow to take care of the thrust. A propeller 
24 in. in diameter was cut from a sheet of 34-in. iron; 
the blades were twisted to the desired pitch and secured 
to the scraper frame, 14 in. from the end of the strainer, 
by means of angle irons. 

At this point the stream flow is about 4 mi. per hr. 
which is sufficient to turn the scraper at about 20 r.p.m., 
keeping the strainer fairly clean all the time. The 
strainer is 4 ft. below the surface, but the device can be 
easily fished up, repaired, and replaced by the use of 
a couple of boathooks. M. M. Brown. 
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Using Inventive Faculties 
THERE ARE two classes of American Labor. The first 
class might be termed ‘‘inventive’’; the other, ‘‘objec- 
tive.’’ Unfortunately, to the latter class belong the 
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rank and file of American men. The number of the 
first class is small and will remain so. A few prac- 
tical experiences will bring before the mind of the 
reader exactly my conception of these two classes of men. 

Two electricians are hanging an electric chandelier. 
An insulating joint is first put on the gas pipe as shown 
in the sketch, leaving a 4-in. male thread; the fixture 
pipe is 14-in. pipe also. It is found that there is not a 
1Z-in. female hickey in town. Electrician No. 1 is for 
calling it an evening, going home, and finishing the 
work when the firm gets one from the jobber. Electri- 
cian No. 2 hits upon the scheme illustrated, using a 
1Z-in. coupling and drilling a hole through it. 

Another example in a different field: A former 14-in. 
bleed line to the main steam line had been plugged. 
The day before this plug had been removed and lost. 
The equipment was to go on the line in 30 min. when this 
fact was discovered. The man of the objective class 
would have raised the suggestion, or perhaps more prop- 
erly the objection that the thing we ought to have is 
a 4-in. plug. This sparkling bit of advice, however, 
requires that a man walk to the hardware store, a dis- 
tance of 2 mi., which will take close to an hour. A 
man of the inventive class is first momentarily upset 
by the foolishness of this suggestion, then begins to 
strain his gray matter for a means to get by without a 
variation in service. Would not a 34-in. bolt do the 
work? He tries his idea, much to the discomfiture of 
our objective friend and with many of the latter’s 
lamentations about safety first, ete. 

In the next example, I shall not even bring in the 
objective attitude, for a man of this nature would find 
so many objections, difficulties, and risks appurtenant 
that. he would never have gotten started. Therefore this 


example demonstrates not the value but almost the neces- 
sity of the inventive man. 

One of the steam valve rods on an old 16 by 42-in. 
Corliss had broken just where it passed through the 
bonnet as shown in Fig. 2. In order that another could 
be made, the broken rod was sent to the machine shop; 
but on account of the scarcity of power, the engine had 
to be kept on the line ‘‘on one end.’’ 

How this was accomplished is illustrated in Fig. 3. 
The 1-in. bolt with nut wedged on one end was used 
to hold the valve closed with the pipe wrench and the 
support at the other end. 

Yet these examples are only suggestions—sugges- 
tions that appear every month in technical magazines 
and our objectional friends on seeing them remark that 
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that fellow’s ‘‘a bird.’’ No, he is nothing remarkable 
and if some of the objectives, instead of standing on 
the side lines and rooting, used some of their dormant 
gray matter to get into the game, the old world would 
find itself getting too big for its orbit. Yet after all is 
said and done, the ‘‘inventive genius’’ must have judg- 
ment that tells when ‘‘the getting by’’ ends and the 
‘‘risk’’ begins. He must take into consideration the 
ultimate risks run with every handy kink and whether 
the game is worth the candle. J. B. Fickisn, III. 


Method in Study 


- SoME TIME AGO I received a letter from a young man 
who was ambitious to enter the field of engineering. 
His letter in brief follows: 

‘“‘T am taking the liberty to write to you, asking if 
you would kindly give me some idea of the system you 
use in studying. I have been informed that you have 
such a system, and I do not seem to be getting along 
as fast as I think I should. Perhaps you could explain 
the methods you use in doing your studying.’’ 

I sent such information as this writer asked for, and 
believing that there may be others who will be inter- 
ested in this matter, am passing it on. 

When I started to study the business of engineering, 
I early discovered that few engineers were willing to 
give me any information. Looking back, I know now 





POWER PLANT 


December 15, 1922 


that about 75 per cent of our operating engineers were 
in no manner fitted to act as instructors, and there- 
fore I hold nothing against those who turned me down 
in my younger days. Seeing that I was not likely to 
secure much help from the men with whom I worked, 
I set about finding some way whereby I could follow 
a system in doing my: studying. After doing a lot of 
thinking and planning, I hit upon the following idea: 

The principle involved ini the make-up of the vari- 
ous items of power plant equipment is, in general, much 
the same. Consider 10 traps all of the same make; while 
they may differ in details of construction, the actual 
operation of the traps is practically the same. Based 
upon this, I figured that if I had a knowledge of the 
care and operation of any one trap I could apply that 
knowledge to any other trap without making a study 
of that particular trap. 

I have upon my desk a loose-leaf book, in which I 
have sketches and data relative to about 1000 power 
plant devices. In this book I have sketches showing 
the general makeup of about 32 steam traps of different 
types. Now assuming that a trap is installed in the 
plant under my supervision, a trap with which I am 
not familiar, I understand the principle under which 
all traps work and by turning to this data in my book 
on this particular trap, I have all the data needed to 
get proper operating results, and I have not bothered 
my brain by trying to hold that data until I am actu- 
ally using the trap in my work. 

The idea that some students entertain whereby they 
try to fill their heads with the construction and oper- 
ating details of a lot of mechanical devices, not only 
of the machines they are handling but of mechanical 
devices that they may never have to handle, is all 
wrong. Your brain is, to my thinking, a small room; 
and when you try to accumulate in that room a lot of 
knowledge that has no value to you, you are taking 
up the space that might be used for the storage of 
facts that might be of great value in your future life. 

I have in mind a young engineer who set out to 
write a book on the matter of engine valve gears. I 
believe his idea was that he would in time set himself 
up as an expert on engine valve adjustments. After 
putting about two years into this work he found, upon 
taking it to a publisher, that his work had no value 
because changes were made in the design of valve gears 
in a night. A work of that kind would have no value 
because to keep it up to date it must be revised yearly. 


The proper method to employ to get the most out 
of your studies is to dig for the essentials. I do not 
try to memorize anything that notes will cover. I have 
in my book data and notes on 36 engine valve gears; 
if I tried to memorize that data, there are other things 
in my business of more practical value for which I 
would not find room in my brain. 

If you have a system whereby you can find what you 
want when you want it, much useless study is eliminated. 

A short time ago an old engineer came to me with 
a long tale of woe. It seemed that he had secured 
a position to run an old style Green engine, a type of 
engine with which he had had no previous experience, 
and frankly he was afraid of the job. I showed him 
a cut of the engine and the design of the valve gear, 
and I explained their workings, this in spite of the fact 
‘that I had never had anything to do with this particular 
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engine myself, but based my notes on others’ experi- 
ence. The old man made good. 

In making up data for my book I secure a cut or 
sketch of the device under study, either from an adver- 
tisement such as appears in the technical magazines or 
from a catalog. I try to get a view showing the device 
in section, with the parts that move shown. If I cannot 
secure this, I make a sketch showing these parts, using 
such notes as I consider necessary for a clear under- 
standing of the device and that ends the study I give 
that device until I have reason to want data about it 
in my business. 

Once a year I check up the new improvements in 
the equipment on which I have data. 

ARTHUR D. PALMER. 


Refacing Gate Valve Seat 


ONE oF the 6-in. valves on our boiler leads got to 
leaking quite badly recently and as we had already 
replaced one that had become leaky, we debated whether 
to send this one back to the manufacturer or have it 
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repaired in our own machine shops. We concluded to 


have the work done at home. The accompanying 
sketches show the tools we used in removing the seats 
and also the rig used in the lathe to face them. 

To remove the seat, we constructed, from a 14 by 2-in. 
bar iron, a notched bar such as shown at a and fitted 
it over the inside lugs on the valve seat b. Then by 
means of a piece of pipe recessed as shown in c we 
were able, by fitting the recessed ends over the cross 
bar a, to unscrew the seat from the valve body. 

The facing fixture was made as shown in sketch d. 
It consisted of a shell having an inside thread into 
which the valve seat could be screwed. To avoid the 
trouble of centering and alining this fixture in the lathe 
chuck for facing other valves, we built it as shown, 
having an inside boss bored to receive an arbor. With 
this fixture at hand, it is a simple matter to insert and 
face a valve seat in a short time. 
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A large plant would, as a matter of course, be 
equipped with valve reseating machines for this work; 
but the small plant with only a few large valves is not 
justified in going to this expense. 

Every time a valve shows signs of leaking, however, 
it is not to be taken for granted that the valve seat 
needs refacing; sometimes the leak is through the 
threads. They should always be examizied to make sure 
they are in good condition before going further with 
repairs. J. O. BENEFIEL. 


Leveling Machine Beds on Foundations 

IN PLACING a lathe, planer, shaper or other machine 
on its bed, it is essential that the base be lined up hor- 
izontally without any unevenness that would distort the 
frame or guides and to have the pulley shaft in aline- 
ment with the pulleys on the line shaft. A concrete bed 
is practically never even or true, requiring shims of 
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varying thicknesses to be placed at various places under 
the base of the machines. 

This involves placing shims and testing. Each time 
a shim is placed the machine is removed and replaced. 
This moving of the machine is laborious work and is 
performed at considerable expense. 

Some time ago a means was devised for use in a 
local machine shop that is used for the erection of any 
machine to be placed. Several jack screws are placed 
between the securing bolt holes. These are placed about 
two feet apart, depending somewhat on the weight of 
the machine and by means of these the machine is 
jacked up until leveling indicators show the correct 
position. The space under the base is then measured, 
using multiples of thin sheet metal as feelers. When 
the required thicknesses of liners is ascertained the 
machine is removed only the one time to install the 
liners. The result is a saving of considerable time and 
expense, with the assurance that the jack screws can 
aline the bed with exacting accuracy, due to the slight 
variations that are possible when using a screw to set 
the position. G. A. LuErs. 


Working Under a Master Mechanic 


I READ with interest the article by Arthur D. Palmer 
in the Nov. 1 issue of Power Plant Engineering and I 
would like to bring this subject more forcibly before the 
engineering world. 

It is decidedly ‘wrong to have a chief engineer or 
any other engineer under the supervision of a master 
mechanic, as in many instances which have come to my 
notice, the master mechanic knew but little about the 
power end of the plant. Where a chief engineer has to 
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take orders from someone who knows less than himself, 
the power end will not run satisfactorily. 

A large power plant had been idle for 19 mo.; during 
this time a master mechanic was in charge of the whole 
institution and was making repairs and changes so as 
to have the plant in condition to run when the time 
came to start up. The master mechanic had a man who 
had just finished a course in some technical school doing 
the work on the engines. The time came to start this 
plant up and the man who had done the work on the 
engines left the employ of the company. The engineer 
who started the plant had a chief engineer’s license for 
unlimited horsepower and was a man of wide experi- 
ence in the handling of power and power equipment. 
The man who had put the engines in shape to run 
advised the new engineer that the engines were all right 
and the only thing to be done would be a little key- 
ing up. 

The new engineer took charge on a Thursday and 
the plant was to start on the following Tuesday. On 
looking over the plant he found engines, pumps and 
boilers in not the best of condition. On starting up 
a 500-hp. Corliss engine, he heard a hard knock on 
the steam eccentric and before he could get it stopped 
something broke. On looking it over he found the nut 
off the bottom part of the eccentric strap and the oil 
boat on top broken by by striking the splash easing. 
After putting this in shape, the engine was started 
again and ran for about 20 min. when another knock 
developed. This was found at the crosshead where the 
crosshead nut started to turn off and the pin was get- 
ting hot; on looking this over it was found that the pin 
was not getting oil. The pin was taken out and showed 
that it entered the crosshead only to within half an 
inch of the back side, nor was there any oil hole in the 
side where the oiler was connected. The crosshead hole 
was out of round about 1/32 in. On another engine of 
the same size the same condition was found on the 
crosshead pin in regards to the oil hole. Both engines 
were badly out of line and on one the governor pulley 
was broken. 

Other engines and pumps were in no condition to 
run and the tubes in some of the boilers were as thin as 
paper, but this did not stop the engineer from starting 
up 


After this the engineer had put the power in fairly 
good running condition, the master mechanic, unbe- 
known to the engineer, brought in another man, at 
night, after the engineer had left for home, to learn the 


plant. This man had never handled a plant over 500 
hp., still the master mechanic wanted him to take charge 
of 3000 hp. and make it go better than the man who 
had handled power as high as 10,000. 

The engineer who had started up the plant from a 
wreck did not know that another engineer was to take 
his place, but when he found it out he asked the master 
mechanic the reason. His reason was that he had to 
have some one to keep the engines going. 

The new engineer had been in the plant one. week, 
during which time there were more shut-downs and 
repairs made on engines than during the whole previous 
six weeks that the first engineer had the plant. An engi- 
neer is an engineer and there are but few master mechan- 
ies who can tell an engineer how to operate and keep his 
power up. C. J. M. 
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What Causes the Bronze Color? 


THE CONNECTING rod, eccentric rod, reach rods, gov- 
ernor stand, driving shaft and other cold bright pol- 
ished steel parts of my engine have turned to a decided 
brown or bronze color. For cleaning we use engine oil 
from tank wagons and a good grade of clean soft rags; 
but in spite of this care these parts have become badly 
discolored. The valve bonnets and other hot parts are 
much worse. 

Will you kindly tell me the cause and suggest a 
cure or preventive? é. B. B. 


Elimination of Oil in Feed Water 


WE HAVE been having considerable trouble with oil 
in our engine condensate and as this condensate is used 
for boiler feed, it is essential that it contain no oil what- 
soever. What is your opinion as to the cause of this 
trouble and how may it be remedied? 

A vacuum pump delivers the condensed water from 
the condenser to an overhead tank from which it 
flows by gravity to the heater. We have excelsior in 
both the tank and heater, but we always get consid- 
erable oil into our boilers. This oil is emulsified in the 
water. The water is always milky, even if stored in 
a bottle for a long time. 

We have tried five different kinds of cylinder oil, 
but there seems to be no difference. The oil we are now 
using is a good grade filtered lightly compounded min- 
eral oil. We use boiler compound in our make-up water. 
In the overhead tank scarcely any oil comes to the 
surface. 

It can readily be appreciated that this is a dangerous 
condition as far as the boilers are concerned and we 
are therefore extremely anxious to clear up the diffi- 
culty. What steps would you suggest ? * ey 


Transmission Line Trouble 

Some oF the readers of Power Plant Engineering 
having charge of high tension transmission lines may 
be interested in a peculiar operating difficulty which 
has come upon our system. . 

We are troubled by a surge which appears unex- 
pectedly at various times and which blows a 25-amp. 
fuse, although the load at the time may be only 5 to 9 
amp. This occurs on a 33,000-v. line. 

If there is a fuse in the line it will blow every time 
the surge or ‘‘kick’’ appears. At the present time we 
are operating this line without a fuse, but in this case 
the automatic circuit breaker opens when the trouble 
comes on. If the circuit-breaker is closed immediately 
after it has opened, everything is O. K. 

The trouble comes on mostly in the forenoon. The 
recording ammeter draws a line on the chart when 
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the ‘‘kick’’ appears similar to the line that would be 
drawn in case of a short circuit. 

In the accompanying illustration is shown a dia- 
gram of our system. Sometimes the circuit breaker in 
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the center of the line opens and at other times the switch 
at the generator end of the line will be affected. 

Any ideas from some of the readers of this paper 
upon the cause of this trouble will be appreciated. It 
may be that climatic conditions have something to do 
with the matter. At times the line will operate perfectly 
satisfactorily for two or three days and then again the 
breaker will open two or three times a day, the trouble 
lasting for several consecutive days. C. H. L. 


What Type Prime Mover Shall We Install? 


In A recent article in Power Plant Engineering the 
question was asked: ‘‘What are conditions in your 
plant?’’ After reading this, it seemed to be a good 
idea to describe some of the conditions that prevail in 
the plant that I am now connected with and see what 
the readers of Power Plant Engineering would sug- 
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gest as a possible solution of the problem that presents 
itself. 

Light and power are supplied by the plant in ques- 
tion to a factory employing about 700 people; the 
equipment in the engine room is as follows: One 20 by 
42-in. 100 r.p.m., four-valve, gridiron type engine, 
direct connected to a 275-kw., 125-v., d.c. generator; 
one 15 by 36-in. engine same as above, connected to a 
100-kw. generator; one 17 by 16-in. single valve, auto- 
matic cutoff engine running at 250 r.p.m., connected 
to a 125-kw. generator. 

Originally, the 275-kw. machine could easily carry 
the whole load and, if necessary, the two smaller units 
could also carry it. Now, it requires the larger unit 
at full load and the 100-kw. unit at 34 load to supply 
the power for the day load. If anything happened to 
the 275-kw. machine, a large part of the load would 
have to be dropped, which would be serious, since the 
work of the factory is such that all operations should 
proceed together. 

For 27 yr. the 100-kw. machine has been in service 
and as some unit has to make way for a new one, this 
would be the logical one to go. In its place a unit large 
enough to carry the full load indefinitely should be 
installed. With this arrangement we should have a 
duplicate generating plant. 

What type of prime mover shall we install? 
it be condensing or non-condensing ? 

In this connection it might be well to state that the 
highest pressure that can be used on any of the present 
engines is 125 lb. per sq. in. and we have recently 
installed modern water tube boilers built to carry 200 
lb. per sq. in. We need more or less exhaust steam for 
heating from the middle of October until the first of 
May. We have no room for a cooling pond or tower 
and we are about 800 ft. in a straight line from a river. 
To run a pipe line to the river, however, would require 
that a trench be excavated under two paved streets and 
a coal storage property on the water front. Would this 
expense be warranted? 

The steam turbine has been suggested, but since we 
must use 125-v. direct current, we should be obliged 
to employ a geared unit and a condenser would be a 
necessity. In view of this consideration, is it advisable 
to use a turbine? 

If the turbine is out of the question, what is the best 
type of engine to employ? Lack of space in the engine 
room precludes the use of either a cross- or tandem- 
compound engine, so that it seems as if the power must 
be all developed in a single cylinder. At the outset, this 
question seems to narrow down to some four-valve re- 
leasing gear type of engine from an economical stand- 
point. Units that have been suggested are the modern 
Corliss engines or the gridiron valve types, the poppet 
valve types or the uniflow engines. G. H. K. 


Shall 


Water Hammer in Boiler Feed Line 


IN THE Noy. 15 issue on page 1124, W. S. S. asks: 
‘*What causes water hammer in the boiler feed line?’’ 

From the description of his layout I infer that he 
is pumping hot water. If so, I would suggest that he 
tap into his suction line near the pump with a 1-in. 
cold water line. Put a valve in this line so that it can 
be shut off when the pump is not in use. When the 
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pump is speeded up to the point where it begins to 
hammer, open up the cold water valve until it stops. 
This hammering is caused by steam binding in the 
pump. FRITZIE. 


Indicator Cards Evince Tight Valves on 
Engine | 

THE ACCOMPANYING indicator cards were taken from 
the high and low pressure cylinders of a 24 by 44 by 
48-in. cross compound condensing engine. This engine 
is rated at 600 kw. at 90 r.p.m. and operates under a 
boiler pressure of 152 lb. gage and receiver pressure of 
20 lb. gage. 

This engine has been in practically constant service 
except for a few shut-downs between 1913 and 1917, 








Fes 


CARDS FROM AN OLD ENGINE INSTALLED IN 1902 











when the plant was inoperative for a while, due to 
local conditions, since 1902, when the engine was in- 
stalled. The engine is now running with the original 
valves and seats without any changes other than minor 
running adjustments. The cards speak fairly well 
for the general condition of the unit. They are, how- 
ever, not perfect and evidently a few changes in the 
valve setting would help. What changes would you 
suggest ? EK. H. B. 


Cylinder Lubrication 
IN REPLY to the inquiry of C. A. T. concerning eylin- 
der lubrication, on page 1124 of the Nov. 15 issue, I 
offer the following: 
Necessity of lubrication for the moving parts of 


machinery is apparent. If lubrication were not applied, 
metallic contact would occur with consequent rapid 
wear and tear, increase in temperature, shutdowns, 
waste of power, and loss in production which, of course, 
means a dead loss. Only by the application of lubrica- 
tion can machinery be kept running at a profit to the 
owners, hence the necessity of it. 

The object of applying a lubricant to the internal 
parts of a steam cylinder is two-fold: (1) To lubricate 
the cylinder wall, piston rings, piston rod, valve stem, 
and the valve face and seat, and (2) to form a seal 
between the moving piston and the cylinder wall, in 
order to prevent, or at least check, the passage of steam 
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from one side of the piston to the other. Objections to 
the use of oil in the cylinders of steam engines are 
that some of the oil goes out with the exhaust steam, 
and in some installations gets into the boilers in the 
condensate feed water. In non-condensing installations 
exhaust steam is generally used for heating during cold 
weather, and in some cases the exhaust is used for 
various processes, where the presence of oil in the steam 
would be objectionable. Many, though not all, station- 
ary engines are horizontal, therefore the cylinders must 
be lubricated. With vertical engines, the demand for 
cylinder lubrication is not as imperative as with hori- 
zontal engines. Besides, it is considered that the mois- 
ture that is almost sure to be present in the steam will 
afford sufficient lubrication. Really, it is fear of get- 
ting oil in the boilers that influences marine engineers 
against the application of oil for cylinder lubrication. 
This fear is, however, groundless, for if the correct oil 
is employed and applied in the proper manner, and 
in the right quantity, and if ordinary care and atten- 
tion be given the matter as a whole, no danger will 
ensue. 

While water of condensation in a steam cylinder 
does afford a certain degree of lubrication, yet it can- 
not be quite as good as the correct oil, and it cannot 
make as good a seal as oil. There are some marine 


engines that use oil as a cylinder lubricant and no 
trouble follows such practice because they use the cor- 
rect oil in quality, apply it by a controlled feed in the 
proper quantity, so that little if any gets out with the 
exhaust steam and that which may get out can be taken 
care of by filters and separators. 

Filters and separators are taken care of by daily 


cleanings so that no oil reaches the boilers. 

In the early days of engineering such knowledge, 
care and attention were not in evidence, and of course 
a lot of oil got into boilers and in some cases ruined 
them. On this account marine engineers virtually said 
‘‘We will use no oil in our engine cylinders at all.’’ 

CHARLES J. Mason. 


IN ANSWER to the question concerning the use of 
cylinder lubricants by marine and stationary engineers, 
I would like to say that many marine engineers should 
pay particular heed to its content. 

As a marine and stationary engineer I should say 
that certain types of engines require no cylinder lubri- 
cation, whether the engine be afloat or ashore. Any 
well designed, vertical, reciprocating engine, using sat- 
urated steam needs no lubricating oil in the cylinder if 
the clearances are adjusted properly and the piston is 
lined up accurately. 

Most marine engineers are awake to this fact because 
all condensate is returned to the boilers and good prac- 
tice requires grease-free tubes and crown sheets. (Grease 
extractors have not been used as extensively aboard ship 
as in some of our up-to-date stationary plants. A few 
bags of loofah sponge or toweling are usually kept in 
the hot well to perform that function.) 

Our made-over-night marine engineers, during the 
war, spoiled many first-class reciprocating engines and 
Seotch boilers by using cylinder oil. If a new engine 
of this type has its internal parts well coated with fine 
graphite and kerosene, and is broken in that way, little 
or no trouble will be experienced. Some oil is bound 
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to get in when swabbing the rods. Even oil for swabbing 
should be chiefly graphite with only enough black oil 
to moisten it. 

Once oil is used on the cylinder rings and pistons 
they are generally found to need it always; on the other 
hand, if kerosene and graphite is strictly adhered to, a 
‘‘water-polish’’ will be formed on the rubbing surfaces, 
and a perfect running engine can be had without fur- 
ther lubrication. 

Engines using super-heated steam or horizontal 
engines without tailrods on their pistons, of course 
require oil. 

A good engineer will use the proper amount of oil 
for any engines in his care and let me add that a good 
steam engineer is the same the world over, whether his 
license reads ‘‘ Unlimited Marine Condenser’’ or ‘‘ Unlim- 
ited Stationary.’’ J. U. M. 


Measuring Lap on Corliss and Greene Engines 

On PAGE 1072 of the Nov. 1 issue of Power Plant 
Engineering, B. S. asks the following questions: What is 
the definition of lap on a Corliss valve? Why is it that 
there is no lap required on a double eccentric Corliss 
engine while on a double eccentric Greene engine lap is 
necessary ? 

Lap on the steam valves of a single eccentric Corliss 
is the amount that the opening edge of the valve laps by 
the opening edge of the port. It is measured by 
putting the wristplate central with the hooks on the 
valves, taking off the bonnets on the opposite end of the 
valves, then measuring the distance between the mark 
that corresponds to the opening edge of the valve and the 
mark that corresponds to opening edge of port; this dis- 
tance is the amount of lap on valves. Lap is put on the 
steam valves to get compression and to keep the steam 
out of the cylinder during the period of compression. 

Double eccentric Corliss engines may have lap and 
may not have lap or the lap may be negative ; this depends 
on the range of cutoff set for. If a double eccentric Corliss 
engine is set for the same range of cutoff as a single eccen- 
tric engine is, the lap on steam valves will be the same 
for both engines. If the valves on a double eccentric 
Corliss engine are set for a range of cutoff of 14 stroke, 
there will be no lap. If the valves are set for more than 
1% stroke cutoff, the lap will be negative; the amount of 
negative lap given will depend upon the range of cutoff 
beyond 1% stroke that is desired. For %4 stroke, 14-in. 
negative lap; for 5@ stroke, cutoff 14-in. negative lap 
will be about right. The reason that a double eccentric 
Corliss engine can have this variation in lap is that you 
have a separate eccentric to control the exhaust valves. 

On a double eccentric Greene engine, if the engine is 
designed for 54 stroke cutoff the lap of valves will be the 
same with sliding table central as on a Corliss engine 
with wristplate central. A Greene engine has to be set 
for the range of cutoff that it is designed for, because 
there are no adjustments that can be made on the valve 
stems. The only adjustment provided for on a Greene 
engine is on the eccentric rod and this is to equalize 
lead or lap, preferably lead. The lap on valves of a 
Greene engine is usually spoken of when the dashpots are 
clear down. The only possible way to change the range 
of cutoff is to get valve stems of different length or get 
valves with different amounts of lap, and this would 
not be advisable. Frep W. RutKa. 





POWER PLANT 


ENGINEERING 


a ‘AS Vj i \ \ \ 
= NN re) 
&& — 
= N 


a Poe fan: U.S. Pat. Office 
Issued the Ist and 15th of each month, Established over 26 yr. 
Published by the TECHNICAL PUBLISHING CO. 
537 South Dearborn Street, Chicago. 


New York Office, 150 Nassau St. 

Subscription price $2.00 a year in the United States and all 
its possessions. Canada $2.75 a year. All foreign countries 
$3.50 a year. 

Copies, current issue, 15 cents; back numbers, 25 cents. 

Notify us at once of any change of address, giving the 
old and the new address, so that your paper may always 
reach you promptly. 


Copyright, 1922, by Technical Publishing Co. 
Entered as second class matter May 1, 1908, at the Post 
Office at Chicago, Illinois, under the act of March 3, 1879, 
Member, Associated Business Papers. 
Member, Audit Bureau of Circulations. 
Circulation of this issue, 20,100 


CONTENTS 
Operating Features of the Montville Power Station. Illus- 
trated 


Theory and Design of Furnace Stokeholes. 
Illustrated 

Uniflow Engine Principles 
William Bosch. Illustrated 

Federal Specifications for Leather Belting 

Effects of Large Sudden Steam Discharges from Boilers. 
Illustrated 1 

Care and Inspection of Diesel Engines. 
Illustrated 

British se mg in Deriving Gas Power from Wood Refuse. 
By C. H. S. Tupholme. Illustrated 


Aselinnion of the Electric Motor to Paper Making. By 
Gordon Fox. Illustrated iz 


Notes on Synchronous Motor Pull-Outs. 
Illustrated 


Lubrication of Economizers. 

Wave Transmission of Power 

$3360 Saved Per Year.’ By W. F. Schaphorst............... 1216 
Specifications for Refrigerating Equipment. By A. C. Bishop.1217 
Self-Cleaning Suction Strainer. Illustrated 


Letters Direct from the Plant: Using Inventive Faculties. 
Method in Study. Refacing Gate Valve Seat. Leveling 
Machine Beds on Foundations. Working Under a Master 
Mechanic. Illustrated 1220 


Questions and Answers: What Causes the Bronze Color? 
Elimination of Oil in Feed Water. Transmission Line 
Trouble. What Type Prime Mover Shall We Install? 
Water Hammer in Boiler Feed Line. Indicator Cards 
Evince Tight Valves on Old Engine. Cylinder Lubri- 
cation. Measuring Lap on Corliss and Greene Engines. 
Illustrated 

Editorial: Sudden Steam Discharge from Boilers. 
ment of Uniflow Engine 

Boiler Plant Accessory Equipment Number 

Uni-Flow Trap Has Short Valve Travel. 

New Multicontact Relay. Illustrated 

Oil Is Purified by Centrifugal Action. Illustrated 

Michigan Engineers Interested in New License Bill 

Greater New York Sections of N. A. S. E. Have Combined 
Meeting 1231 

Dual Clearance of Uniflow Engine Discussed at Meeting of 
Brooklyn Engineers 1 

Coal Commission Begins Work of Collecting Information on 
Coal Industry 1 

Developments Being’ Planned in Mexico 

Edison Permit Extended 

Increased Buying Marks Current Business Situation.....1. 

News Notes 

Catalog Notes 


and Design—II. 


ite” 


December 15, 1922 


Sudden Steam Discharges from Boilers 

It has long been questioned whether the relatively 
large amount of steam suddenly discharged from a 
boiler at the opening of the safety valve imposes any 
detrimental effect upon the structural elements of the 
boiler. In other words, does the sudden emission of 
steam through the safety valves or otherwise, or the 
sudden stoppage of steam flow impose a shock upon the 
boiler ? 

The question is of particular importance in connec- 
tion with boiler explosions, as it has been argued that 
in case of a relatively small rupture occurring in the 
shell or tubes of a high pressure steam boiler, the sudden 
flashing into steam of a large quantity of water results 
in an explosion of great violence. If this is the case 
it may be logical also to assume that the sudden open- 
ing of the safety valve is liable to cause a similar flash- 
ing into steam of the water in the boiler, thereby caus- 
ing an explosion, or, at least, severe strains in the metal. 

It was with the intention of settling this question 
that the sub-committe on research of the American 
Society of Mechanical Engineers went to work last year 
and after studying the problem thoroughly decided upon 
a method of testing it. 

As stated in other pages of this issue, the results of 
the investigation were negative; that is, it was found 
that there was produced no shock either upon opening 
or closing the safety valves. The methods used in test- 
ing the problem, however, were novel and the article 
describing the experiments in detail which appears in 
the current issue should be of interest to all engineers 
having to do with boilers and their operation. 


Development of the Uniflow Engine 

In view of the high economy claimed for the uniflow 
type of steam engine, it may seem strange to those who 
have not followed the trend of development of this 
engine that its use has not been adopted more generally. 
Its inherent simplicity, together with its high efficiency, 
are points which, it seems, cannot be ignored; yet for 
some reason or other this type of engine has been some- 
what slow in coming into the foreground. 

This lack of adoption, however, is not without reason 
for the uniflow engine as originally developed, although 
simple in construction and efficient in operation, has a 
number of disadvantages which have served to counter- 
act its good points. One of these disadvantages is its 
excessive compression pressure when the engine operates 
non-condensing. 

To overcome the disadvantages connected with the 
use of the uniflow engine when operating non-condens- 
ing, a number of modifications of the original uniflow 
engine have been developed. Many of these designs are 
highly successful and are doing much to bring the uni- 
flow engine into its field. 

In this connection the engine devised by Fred Wil- 
liam Bosch which is described by him in this issue will 
be of interest. By means of an exhaust diverting valve 
used in conjunction with the main exhaust valve, the 
greater part of the heat units in the exhaust steam is 
discharged into the heating system while the remaining 
portion is discharged into the condenser. The engine 
thus operates partly condensing and partly non-con- 
densing at the same time. 
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Boiler Plant Accessory Equipment Number 


SPECIALIZED IssUE FOR JANUARY 1, 1923 


the January first number a specialized number de- 

voted to some particular phase of the power plant 
industry, the January 1 number for 1923 will be devoted 
to Boiler Plant Accessory Equipment. 

The accessory equipment which will be treated in 
this issue will be grouped under three main headings as 
follows: Furnace Conditions; Feed Water Conditions; 
and Steam Conditions. Full discussion will be given to 
the accessories coming under each of these three headings, 
particular attention being given to their use, construc- 
tion, and installation. Advantages secured from each 
will be stated and proper methods of use explained. 

THE FURNACE 

ACCESSORIES USED in connection with the furnace will 
be discussed first. In order to use fuel successfully it 
is necessary to supply sufficient air, mix this thoroughly 
with the combustible gases, vapors and solids, maintain 
the temperature above the ignition point until combus- 
tion is completed, ensure that there is sufficient heating 
surface and proper contact of hot gases with it so that 
the heat will be given up, and finally get the cool gases 
away so that the hot gases may take their place. 

Neglect of any one of these requirements will result 
in lower than the best possible efficiency of the boiler 
plant. To make sure that all conditions are the best 
possible, not only must instruments be provided for 
measuring performance, but tests under different condi- 
tions of operation must be carried out to determine what 
conditions produce best results. 

Five Gas ANALYSIS 

MIXING oF AIR with fuel is in part a matter of fur- 
nace design, but in a furnace not exactly fitted for the 
fuel used, much may be accomplished by way of better- 
ment through proper firing and handling of the fuel 
bed. How are we to know when we are improving con- 
ditions? Here will come in for discussion flue gas analy- 
sis and recorders for testing the results of our combus- 
tion. 


[‘ ACCORDANCE with the usual custom of making 


SmoKE Derectors AND RECORDERS 

As A GuIDE to the fireman, the smoke detecting de- 
vices are also of great help. Black smoke over long 
periods is certain evidence that all is not well in the 
furnace, and the detector gives warning of improper 
firing or air supply so that the conditions may be cor- 
rected at once. 

CLEAN SURFACES 

Soor BLOWERS and tube cleaning devices which will 
be described in this section are important to remove 
accumulations of ashes and incrusting layers of soot; 
and to make sure that the gases have given up their 
heat, the pyrometer in the breeching is an important 
adjunct. Unless this point is watched, many wasted 
heat units will go merrily shooting up the chimney to 
the detriment of plant economy and the owner’s pocket- 
book. 

Freep WATER CONDITIONS 

ONE OF THE first problems discussed under the sub- 
ject of feed water conditions will be that of getting it 
freed from harmful impurities or rendering those im- 


purities harmless. Tests to find what foreign matter has 
to be dealt with will be described; then treatment by 
softening, compounds or purifiers to produce ‘‘soft’’ 
water or change the matter in solution to form which 
will cause little trouble and may be readily removed 
from the boiler. Here enter water softening plants, 
compounds and feeders, boiler treatments, filters, skim- 
mers and methods for blowing down. Oxygen in the 
water is one of our big corrosive bugbears, and methods 
for removing air are now being carefully studied and 
used. 
HEATING THE FEED 

ANOTHER IMPORTANT item in reducing upkeep cost, 
as well as improving economy, is the heating of feed 
water. Uneven expansion, from introducing cool water 
into a hot boiler, is the cause of strains and leakage 
which show results in the repair account and the engi- 
neer’s gray hairs. Feed water heaters help not only in 
the process of removing foreign matter from the water 
by the purifying and settling out process, but by using 
the exhaust steam to raise the feed temperature of the 
water, they eliminate to a considerable extent the un- 
even expansion and heat loss. They should be found in 
every plant and should be so chosen, installed and cared 
for as to give the maximum of effectiveness. 

AsBouT THE WATER LEVEL 

FEED WATER regulators will be described in detail. 
Careful watching and hand control of the feed may 
give fairly satisfactory results, but are not comparable 
to the accurate and scientific control of automatic level 
to be obtained by the use of automatic feed water regu- 
lators controlling the inlet valves and, by means of 
pump governors, the feed pump action. 

After the steam is produced it is possible to incur 
serious losses by wasteful use. To check performance, 
there are available scales, coal meters or volume meters 
for fuel, water meters, steam flow meters, ete. These 
will be discussed in detail. 

Safety features will receive treatment and devices 
used in this connection will be described. To prevent 
flow of steam in other than the desired way, non-return 
and pressure regulating valves are available, but these 
must be properly installed and kept in good condition, 
which can be done only if the engineer is fully informed 
about their use. 

Water in steam lines is another prolific source of 
trouble and the only remedy is to provide drip pockets, 
drip lines, traps, separators, ete. These will be dis- 
cussed under the heading of Water Elimination. 


KNow THE PLANT 

‘‘KNOWLEDGE Is power,’’ and full knowledge by the 
engineer of just what each part of his plant is doing 
means increased power. He needs the best accessory 
equipment if he is to run his plant at its best. But he 
must fully understand the purpose of each piece, how it 
works, how to keep it in tiptop condition and how to 
interpret any unusual action or results. 

This issue will give him that knowledge and will be 
so complete as to serve as a text and reference book on 
all modern boiler plant accessory equipment. 
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Uni-Flow Trap Has Short Valve 
Travel 


NE FEATURE of a recently developed steam trap 
is the valve travel of only 1 in. from closed posi- 
tion to full opening of the ports. This also means 

that the float travel is only 1 in. above the normal water 
line before the valve begins to register with port passages 
in the valve casing. 

From the accompanying illustration, it will be noted 
that the valve is operated by a forked lever. This lever 
is not connected with the valve by screws or lugs, but 
simply pushes it open or closes it by means of the prongs. 





FORKED LEVER OPENS AND CLOSES DISCHARGE VALVE 


Due to this method of operation, the valve is free to 
rotate, which insures equal bearing surface around the 
whole valve. 

There are only six parts to the trap: the body, cover, 
float, lever, valve and valve casing. The valve mechan- 
ism is screwed to the inside cover and all removed in 
one unit. As the valve and valve casing are submerged 
in water, no steam can escape and there is no wire- 
drawing effect. 

This trap, which is known as the Uni-flow, is manu- 
factured by Lindstrom’s Machine Works of Allentown, 
Pennsylvania. 


New Multicontact Relay 


N THE accompanying illustration is shown a view 

of a new type of relay which has been developed 

by the General Electric Co. This relay is known as 
the multicontact relay and is especially adaptable for 
use in connection with differential or other relays used 
to protect alternators. In this field of service it may 
be used to disconnect various auxiliary devices and cir- 
cuits such as one or two main oil eireuit breakers on 
double busses, the neutral oil eireuit breaker, field 
switches, signal circuits, ete., simultaneously with the 
disconnecting of the alternator. The relay may be 
equipped with either ten or five contacts, in the former 
ease nine being normally open and one closed; in the 
latter, four normally open and one closed. 

In operation, the relay contacts are held in their 
normal position by a latch, which, when tripped by the 
relay solenoid, permits the contacts to turn through an 
angle of 90 deg. - The relay is hand reset by means of 
a knurled knob which projects from the front cover. 
The operating coil is wound for 125 v. d.c. and the 
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device will operate in about 0.08 sec. at 125 v., or 0.1 
sec. at 60 v., the minimum operating voltage being 25 v. 

The one circuit opening contact is used primarily 
to open the coil circuit of the relay itself, thus elim- 
inating the need of passing this circuit through circuit 
opening auxiliary switches on the oil circuit breakers, 
which simplifies the wiring considerably. The circuit 
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INSTANTANEOUS AUXILIARY RELAY, HAND RESET SIDE, SHOW- 
ING NINE CIRCUITS OPEN AND ONE CIRCUIT CLOSED 


opening contact may also be used to carry the control 
current for the solenoid control relays which are used 
to close the breakers. When such an arrangement is 
made, it will be impossible to reclose any of the tripped 
breakers until the multi-contact relay has been reset. 


Oil Is Purified by Centrifugal Action 


UBRICATION, particularly of the high speed tur- 
bine, is receiving very important attention by op- 
erating engineers. The continuous agitation of the 

water and the oil with which it becomes contaminated 
in many ways does a lot of things which tend to lower 
the quality of the oil. Small particles of water are 
likely to cause a rupture of the oil film. Furthermore 
water is one of the best known solvents, especially of 
gases. Sulphur fumes coming in contact with only dry 
oil will not cause trouble but if there is a little mois- 
ture in the oil, the sulphur gas at once combines with 
it forming sulphuric acid. 

It happens very frequently that the oil is blamed 

in case of lubrication trouble when it may be due to 
the lack of attention on the part of the operator, to 
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whom discretion in changing of oil is left. Draining 
the oil in the lubrication system and introducing a 
fresh supply of oil is expensive at best. If the operator 
is economical and careful of expenditures he may un- 
knowingly allow oil unfit for use to remain in the 
lubricating system for an excessive length of time thus 
endangering the turbine. On the other hand, too fre- 
quent changing is not economical. 

Realizing the importance of proper oil purification 
the Industrial Products Co., of Goshen, Ind., has de- 
veloped a purifier which uses a somewhat similar prin- 
ciple of action as that found in a cream separator. It 
is possible, however, to use the purifier for continuous 
service or for cleaning oil in batches. The oil purifier 
consists of a cast iron frame in which suitable bearings 
are provided, for supporting a vertical shaft which car- 
ries the bowl at the upper end. Power is supplied by 




























OIL SUPPLY TO A TURBINE MAY BE CONTINUOUSLY PURI- 
FIED BY THIS CENTRIFUGAL SEPARATOR 


a one-quarter horsepower electric motor,. and is trans- 
mitted through a worm wheel to a worm mounted on 
the spindle carrying the bowl. The weight of the bowl 
and shaft together with the thrust of the worm wheel 
is carried by a removable hard steel point in the lower 
end of this bowl spindle or shaft. This point rests 
on an adjustable bearing which is also removable. 

Surrounding the bowl are two covers, each carrying 
a spout. Water is delivered from the lower spout and 
the purified oil from the upper one. These covers sup- 
port the feed cup into which the impure oil flows. This 
feed cup is provided with an over-flow, and if the bowl 
becomes clogged with a large amount of dirt, the oil 
passes through this over-flow, giving a warning signal 
that the bowl requires cleaning. 

Dirty oil flows,into the top cup of the purifier 
through a fine mesh screen and into the revolving bowl 
which contains cone shaped disks. It is in this rapidly 
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spinning bowl that the drops of water and sediment are 
removed from the oil by the centrifugal action. 

Oil fed in the top flows downward to the extreme 
bottom of the bowl then out and upward near the 
inside surface of the bowl. Here the heavier sediment 
is thrown into the sediment pocket provided for that 
purpose. The water moves upward and due to its greater 
specific gravity tightly hugs the inside of the bowl, 
passing up and out at the water discharge outlet, while 
the oil freed from its impurities is foreed towards the 
center passing upward and out through the oil dis- 
charge. The purpose of the cone disks is to divide the 
liquid into thin sheets and so increase the rapidity of 
the purification. 

This bowl is essentially a U tube, which is revolved 
at a high rate of speed, the difference in the specific 
gravity of the oil and that of the water causing the 
water column to balance the oil column. The addition 
of varying proportions of oil and water causes a change 
in this balanced condition in which either the water 
or the oil (or both) are discharged from their respective 
discharge outlets in an attempt to restore the original 
equilibrium. This action is so perfect that if no water 
enters the bowl with the oil there will be no discharge 
from the water outlet or if water only enters the bow! 
there will be no discharge at the oil outlet. 

Purified oil flows from its respective spout to the 
funnel shaped receptacle as shown in the illustration 
from where it flows into the pump. This pump is capa- 
ble of forcing the purified oil to any point required 
not exceeding 50 ft. in elevation. When this purifier 
is used in connection with the continuous system the oil 
is forced back into the oil reservoir. 

It is also possible to use the purifier for increasing 
the dielectric strength of transformer oil by the sub- 
stitution of a dehydrating bowl. By using a wing 
bowl, excessively heavy oil, containing large percent- 
age of sediment and other solid matter can be success- 
fully reclaimed. 


U. S. Crviz Service CoMMISSION announces an exam- 
ination, Jan. 10, 11, and 12, 1923, for assistant examiner, 
Patent Office, to fill vacancies in the Patent Office, 
Washington, D. C., at the entrance salary of $1500 a 
year, with the bonus granted by Congress of $20 a month 
to appointees whose services are satisfactory, with provi- 
sion for promotion to positions paying from $1650 to 
$3900 a year, and vacancies in positions requiring simi- 
lar qualifications, at this or higher or lower salaries. 
Competitors will be rated on mathematics, physics, 
mechanical drawings, language, technics and an optional 
subject from a given list. Applicants must have reached 
their twentieth but not their seventieth birthday on the 
date of the examination. In view of the retirement act, 
should the appointing officer so request certification will 
not be made of eligibles who have reached their fifty- 
fifth birthday. Students who have completed 2 yr. of 
a technical or scientific course in college and whose fund 
of general knowledge in the scientific, technical and 
industrial field is normally broad, should be able to pass 
the written part of the examination. On account of the 
urgent needs of the service, papers will be rated and 
certification of eligibles made within the shortest pos- 
sible time after holding the examination. Apply for 
Form 1312, stating examination title. 
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Michigan Engineers Interested in ° 
New License Bill 


T A MEETING on Dee. 7 in Detroit, engineers 
A representing the various engineering societies and 

local sections of the N. A. S. E. discussed the new 
license bill which will come up before the next session of 
the legislature. The bill as it now stands has been ap- 
proved. by Governor Alex. Grosbeck and the attorney 
general. Although there has been minor criticism of 
certain parts of the bill, in its entirety it will have the 
support of engineers and its passage will be urged. Some 
of the principal provisions are as follows: 

First Class Engineers: First class engineers’ licenses 
shall be unlimited as to operation of the number of 
engines, boilers, types of engines or boilers, horsepower 
or pressure of engines or boilers, and they shall entitle 
the holders thereof to operate engines and boilers in 
supervision over persons holding licenses under classes 
2 and 3, refrigeration operators’ licenses and portable 
engineers’ licenses. No person shall assume the direct 
responsibility or be permitted to assume the direct 
responsibility of supervision of operating without a first 
class license. First class licenses shall be issued to the 


following persons, upon passing a satisfactory examina- 
tion, as hereinafter provided for. 

(a) Any person who has been employed as an oiler, 
fireman, or general assistant under the supervision and 
instruction of a first class engineer in any plant for a 
period of not less than 5 yr. 

(b) Any person who has served as an oiler, fireman 


or general assistant to the engineer of any steamboat or 
railroad locomotive for a period of not less than 3 yr., 
and shall have been employed for 2 yr. as an assistant 
under a first class engineer in any steam plant in the 
state, or who may hold a second class license from any 
city or state by certificate indicating the degree therein. 

(ec) Any person who has learned the trade of a 
machinist working on power plant machinery ; any steam- 
fitter or power house electrician and either of which 
persons has worked at such trade or trades for 3 yr., 
exclusive of the time served as apprentices; any person 
who is a graduate mechanical engineer of any recognized 
school of technology, college or university, and after 
such persons have had 2 yr. operating experience in the 
engineering department of any steam plant under the 
instruction and supervision of a first class licensed 
engineer, 

(d) Any engineer who has held a second class license 
for one year in the state of Michigan from any munici- 
pality or other publie authority, immediately preceding 
his application for a first class license pursuant to this 
bill. 

Second Class Engineers: ‘Second class engineers’ 
licenses shall be limited to the operation of steam engines 
or boilers of 300 hp. or less, and shall be granted to per- 
sons who have had 3 yr. experience in the operation of 
steam engines and boilers. Holders of second class engi- 
neers’ licenses shall be entitled to operate as engineers 
under third clas§ licenses and refrigeration operator 
licenses, as hereinafter provided for, and shall be author- 
ized to supervise the operation of licenses in third class 
and refrigeration operator licenses, as hereinafter pro- 
vided for. 
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Third Class Engineers: Third class engineers’ 
licenses shall be limited to the operation of steam engines 
and boilers of 75 hp. or less, and the licensees thereunder 
shall be permitted to operate traction boilers and their 
appurtenances; also, licensees under this class shall be 
permitted to have charge of high pressure boilers not in 
operation, and may be permitted to build up steam pres- 
sure in high pressure boilers, but shall not operate the 
same. Third class engineers’ licenses shall be granted to 
persons having had at least 18 mo. experience in the fir- 
ing and operating of steam engines and boilers. 

Refrigeration Engineers: Class A. Refrigeration 
engineers’ licenses of class A shall be unlimited as to the 
number, types or horsepower or refrigerating machinery 
and the supervision and operation thereof, and shall be 
issued to any person having had at least 3 yr. experience 
in the operation of refrigerating machinery. 

Class B. Refrigeration engineers’ licenses of class B 
shall be limited to refrigerating machinery of 30 T. 
capacity or less. Any person who has had at least 18 
mo. experience in the operation of refrigerating machin- 
ery and equipment may be granted a license under this 
class. 

Refrigerating machines of 3 T. capacity or less that 
do not have a pressure in excess of 25 lb. per sq. in. may 
be operated by persons without licenses, provided the 
operators thereof operate in accordance with the instruc- 
tions furnished to them by the chief examiner. 

Portable Machinery Engineers: Portable machinery 
engineers’ licenses shall authorize the holders thereof to 
operate boilers and engines of hoisting and portable 
machinery, and they shall be issued to persons having 
had at least 2 yr. experience in the operation of boilers 
and engines of hoisting machinery and who can show 
reasonable skill in the operation of the same. The license 
issued to persons under this class shall be in card form 
and the licensee thereof shall preserve the same properly 
and always earry said license card with him when oper- 
ating in the state of Michigan. 


CHANGE OF EMPLOYMENT OR PLACE OF LICENSEES 


BEFORE ANY licensee hereunder shall change his place 
of employment or place of operation, either from one 
plant or another, or from one place to another, he shall 
certify the facts of the same under oath to the proper 
district examiner; the district examiner shall forthwith 
investigate the facts of said change, and if he shall 
determine that the steam engines or boilers to be oper- 
ated by the said licensee under the said change are prop- 
erly within the authority of the licensee’s license he shall 
endorse his approval of said change or move on the 
certificate card of the said licensee; and thereupon in 
the proper case a new duplicate shall be issued for the 
new place of operation and the old duplicate shall be 
forthwith turned in to the district examiner by ‘the 
licensee and shall be null and void. 

The following acts are hereby declared violations of 
this law: placing a valve between the whistle of a low 
water alarm and the water column; packing the valve 
of a whistle to lessen the sound of the whistle when blow- 
ing; changing the adjustment of safety valves to increase 
the allowable pressure on boilers; the operation of steam 
boilers or apparatus in any other manner dangerous to 
life and property and which operation constitutes a 
violation of any regulation or order of the commission, 
or district examiner or chief examiner. 
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The chief or any district examiner shall have the 
right to enter into and upon the premises of any owner 
or user or other person doing work in which the opera- 
tion of any steam engine or boiler is going on for the 
purposes of performing any of their several duties pur- 
suant to this bill and for the purposes of any demonstra- 
tions or tests provided that said tests and demonstrations 
shall be made without material prejudice or great incon- 
venience to the said owner, users or other persons hav- 
ing charge of places or kinds of work where said steam 
engines or boilers are in operation. Any person who 
interferes with the chief examiner or any district exam- 
iner in the exercise of his or their authority under this 
section or refuses or prevents his entrance into and upon 
any premises for the purposes set forth in this section 
shall be guilty of a violation of this bill and shall be 
punished as hereinafter provided. 

Any person who shall violate this bill or any provi- 
sion hereof and hereinbefore provided shall be punished 
by a fine of not less than $100 nor more than $1000, or 
by imprisonment for not less than 60 days or more than 
1 yr., or both such fine and imprisonment within the 
discretion of the court. 


Greater New York Sections of N. A. S. E. 
Have Combined Meeting 


CELEBRATING THE fortieth anniversary of the Na- 
tional Association of Stationary Engineers, the fifteen 
branches of this organization in New York City, known 
collectively as the Combined Associations of Greater 
New York, met together for the first time at a banquet 
and entertainment held at the Hotel Commodore on the 
evening of Dec. 2. Hitherto, the New York and Brook- 
lyn bodies have held these annual gatherings separately, 
so that their union on this occasion marks a definite 
advance toward solidarity of the local organizations. 

Over 1000 members and guests were present, and a 
high class musical and cabaret entertainment was pro- 
vided. The arrangements were in charge of a commit- 
tee composed of John B. McGowan, chairman; W. W. 
Downey, and J. D. Taylor. 


Dual Clearance Unaflow Engine Discussed at 
Meeting of Brooklyn Engineers 


AT AN INFORMAL meeting of the Brooklyn Engineers’ 
Club on Nov. 23, Benjamin T. Allen, chief engineer of 
the Harrisburg Foundry and Machine Works, gave an 
illustrated lecture on the Dual Clearance Stumpf Una- 
flow Steam Engine which has been developed by this 
company. The lantern slides included typical installa- 
tions, indicator diagrams; and performance curves, and a 
series of cross-sectional views of the engine illustrating 
its cycle of operations. Recent local installations for 
the Brooklyn Union Gas Co. were treated with some 
detail. 

In developing his theme, Mr. Allen started with a 
general description of the Stumpf unaflow engine, 
wherein the steam is taken in at each end of a long cyl- 
inder and discharged to the exhaust passages at the 
center of the cylinder. This means that if the length of 
the piston be nine-tenths of the stroke, release must oc- 
eur within 10 per cent of completion of the outward 
stroke and compression must begin 10 per cent after the 
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start of the return stroke. It is therefore necessary to 
provide a large volumetric clearance to guard against 
excessive compression to a point higher than the initial 
steam pressure. But excessive clearance is in itself un- 
economical and therefore undesirable. 

This difficulty is met in the dual clearance type of 
unaflow engine by providing chambers at the ends of 
the cylinder with a communicating pipe into which the 
steam passes soon after the closing of the exhaust ports. 
These spaces form the dual clearance and have a volume 
equal to between 50 and 60 per cent of the piston dis- 
placement. When the piston is within about 20 per cent 
of completion of the return stroke, the dual clearance is 
automatically cut out and compression is completed in 
the small clearance in the cylinder. 

In the expansion stroke, steam from the dual clear- 
ance is readmitted to the cylinder when expansion is 
about two-thirds complete, mixes with the expanding 
steam, and goes out with it through the central exhaust 
ports. The engine is of the piston valve type, and the 
clearance during the latter stage of compression need 
be no greater than the usual practice with this type of 
valve. The valve is controlled by an automatic centrif- 
ugal inertia governor the action of which varies the 
cutting in and out of the dual clearance to suit con- 
ditions. 

On the indicator diagram, the effect of the dual 
clearance is to raise the expansion line and to lower the 
exhaust line, adding materially to the power obtained 
from a given energy input. 


Coal Commission Begins Work of Collecting 


Information on Coal Industry 

SoME PROGRESS in organizing its fact-finding staff is 
reported by the United States Coal Commission. The 
securing of production costs is being directed by David 
L. Wing, of Washington, as the economist in charge 
assisted by James E. Black and H. S. Plews, who have 
been transferred from the Federal Trade Commission. 
The inquiry sheets which are now being sent out were 
prepared with the helpful criticism of statisticians from 
the National Coal Association and the Federal Trade 
Commission. Another inquiry relates to miners’ earn- 
ings and the forms for tabulating these facts are ready 
to be sent to the mining companies. The study of wages, 
earnings, and wage contracts based on the information 
secured through many channels will be directed by Prof. 
Joseph H. Willits of the Wharton School of Finance, 
University of Pennsylvania, assisted by Miss Anne 
Bezanson, of Philadelphia, Pa., formerly in charge of a 
special study on wage earners for the Harvard Commit- 
tee on Economic Research and now connected with the 
Industrial Research Department of the University ‘of 
Pennsylvania. 

Living conditions and cost of living in the mining 
communities must be studied first-hand in the field and 
this investigation will be under the direction of Miss 
M. L. Obenauer, of Washington, who was formerly a 
special investigator for the Bureau of Labor and has 
since been engaged in field studies and statistical work 
and is director of the Industrial Survey and Research 
Service of Washington, D. C. Miss Frances Valentine, 
also of Washington, will assist Miss Obenauer in direct- 
ing this work. The supervision of the investigation 
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relating to labor facts is more directly under Commis- 
sioners Alschuler and Neill, who expect to keep in close 
touch with the field studies, and Doctor Neill has visited 
one of the mining districts this past week in planning 
the work. Commissioners Marshall and Devine will be 
associated in the supervision of the investigations relat- 
ing to economic facts. 

Engineering facts will be under the general direction 
of Commissioners Howell and Smith, although it is 
naturally expected that Chairman Hammond also will 
give more personal attention to the engineering than to 
other phases of the general investigation of the coal 
industry. C. E. Lesher, of New York, formerly coal 
statistician of the United States Geological Survey and 
now editor of Coal Age, is engineer in charge of the 
engineering studies relating to the production, trans- 
portation and distribution of coal, assisted by R. A. 
Walters, of Reading, Pa. C. A. Allen, of Salt Lake City, 
a mining engineer on the staff of the United States 
Bureau of Mines, has been transferred to the Coal Com- 
mission staff to make a field study of waste in coal min- 
ing, one of the topics specifically mentioned in the law 
creating the commission. 


Developments Being Planned in Mexico 

AN IMPORTANT expansion of the electric power sys- 
tem of the Mexican Northern Power Co., owned by 
Canadians, is to take place as rapidly as the construction 
work can be done, it has been announced. This is due 
to a contract which the company has recently entered 
into with the State Government of Chihuahua for the 
building of a power transmission line from its hydro- 
electric plant at Boquilla (Chih:, Mex.) to the City of 
Chihuahua. 

It is stated that the same line will be extended to 
the mining camp of Santa Eulalia and that electric 
power will be furnished for operating the machinery of 
the mines, ore reduction mills and various industries of 
that camp and the capital of the state. The lighting 
system of the City of Chihuahua is also to be enlarged, 
300 additional street lamps having been ordered. 

Mexican Northern Power Co. built a great dam across 
the Conchos River at this place and installed a large 
hydroelectric plant, the work being finished while the 
revolutions were in progress. Notwithstanding the fact 
that this industrial project was within the territory 
ravished by Francisco Villa, and that he made his head- 
quarters under the shadow of the dam at various times, 
he never interfered with the improvement work that was 
going on there. 


Edison Permit Extended 


SOUTHERN CALIFORNIA Epison Co. was granted an 
extension of time to June 30, 1923, by the Railroad 
Commission recently to sell $4,161,600 of an issue of 
$9,500,000 par value 7 per cent cumulative, non-partici- 
pating preferred stock. 

The commission also authorized the Edison Co. to 
exchange all or part of the unsold preferred for its 7 per 
cent debentures on a par-for-par basis, or on better 
terms. There is $5,000,000 of the 7 per cent debentures 
outstanding. 

In an original order by the commission, the company 
is permitted to expend $6,000,422 from the proceeds of 
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the $9,500,000 7 per cent cumulative preferred to return 
in part the outstanding second preferred stock. 

Of the many power utility and industrial corpora- 
tions which have adopted the plan of customer owner- 
ship, few, if any, have met with the success achieved in 
this respect by the Southern California Edison Co., ac- 
cording to a report made public recently. In 1919, there 
were 1800 stock holders; in 1922, there are more than 
48,000. Among the employes more than 98 per cent of 
the permanent force are holders of the company’s secur- 
ities, totaling over $5,000,000. 

As satisfactory as this showing is, the company has 
set an even higher goal for itself. Present intentions are 
to make as many persons in the territory served part- 
ners in the business as possible, and with this purpose in 
view every effort is being exerted to that end. 


Increased Buying Marks Current Business 


Situation 

REPORTS RECEIVED by the Department of Commerce 
indicate that the most important development of recent 
weeks is the marked increase in the demand for goods. 
Current wholesale distribution is said to be far in ex- 
cess of this time last year. Retailers have been buying 
largely on a hand-to-mouth basis for many months. 
Their stocks have been depleted by the renewed buying. 

Increased employment and higher wages have been 
largely responsible for this enlarged demand. The com- 
paratively low prices for farm products have checked 
rural buying to a certain extent, but the large crops 
produced at comparatively low costs will give the farm- 
ers a margin of profit which will ultimately be reflected 
in merchandizing lines. 

Final figures indicate that manufacturing activity 
declined somewhat in September. Out of 52 commodi- 
ties reported, 18 showed increased production compared 
with August, 30 declined and 4 showed no change. In 
August, 39 of these same commodities advanced over 
July, 12 declined and 1 remained unchanged. Many 
of the declines reported in September were small while 
others were purely seasonal reactions. 

Transportation continues to be of prime importance 
to industry. Car loadings have continued to increase, 
reaching a point almost equal to the peak of 1920. The 
growing shortage of coal and box cars is limiting produc- 
tion and delaying the shipment of needed material. 


News Notes 


AN IMPORTANT step toward the elimination of the 
differences between specifications for government pur- 
chases and the usual practice of commercial suppliers 
has been taken through the appointment by the Ameri- 
can Engineering Standards Committee, of a standing 
Committee on Co-operation with the Federal Specifica- 
tions Board. Such differences in practice between gov- 
ernment and commercial orders are often responsible 
for a saying, common in commercial circles, that it costs 
10 per cent more to do business with the government 
than with other customers. Work carried out under 
the general direction of this committee will give indus- 
try a better opportunity to participate in the develop- 
ment of specifications for government purchases and it 
will at the same time bring to the government, to a 
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greater degree than has heretofore been possible, the 
talent of the 200 industrial organizations co-operating 
in the work of the American Engineering Standards 
Committee. 


REGULATIONS REQUIRING bituminous coal operators to 
furnish the Federal Fuel Distributor with daily state- 
ments as to coal loadings, prices obtained for coal, and 
destinations to which coal is shipped were revoked by 
Fuel Distributor C. E. Spens, on Dee. 1. 


Late NoveMBer finds the State of Pennsylvania, 
especially in the locality of Johnstown, suffering one of 
the greatest droughts ever known in that section. It is 
said that unless there are some heavy rains or melting 
snows within a short time, many plants will be forced 
to shut down owing to insufficient water to supply the 
boilers. If that happens, the Cambria Steel Co. will 
throw out of employment about 8000 men. 


THOUSANDS OF open top freight cars, which for some 
time past have been restricted for use only for loading 
of coal, have been released for shipments of lumber and 
other commodities in the South through an order just 
issued by the Interstate Commerce Commission, accord- 
ing to A. G. T. Moore, traffic manager of the Southern 
Pine Association on his return to New Orleans from a 
business trip to New York and Washington. 


RouuEr-SMitH Co., New York City, announces the 
appointment of the Electric Material Co. as its agent in 
the State of Washington and parts of Oregon and 
Idaho. The Electric Material Co. has recently opened 
an office in the Hinckley Building, Seattle, and will 
handle the Roller-Smith line of electrical instruments, 
circuit breakers and radio apparatus in that territory. 
The Seattle office is in charge of R. F. Robinson. 


F. J. Low, formerly advertising manager of the 
H. W. Johns-Manville Co., and later associated with the 
preparation of advertising for the Chicago Fuse Manu- 
facturing Co., American Steam and Gauge Valve Manu- 
facturing Co., Schaeffer & Budenberg Manufacturing 
Co. and the Sareo Co., has recently resigned his former 
position and organized the advertising agency of F. J. 
Low Company, Inc., 15 West 44th St., New York City. 


H. D. SHutE anv H. P. Davis, vice-presidents of the 
Westinghouse Electrical and Manufacturing Co., of 
Pittsburgh, Pa., officially assisted K. E: Van Kuran, 
district manager to open the new Pacific Southwest head- 
quarters of the Westinghouse on San Pedro Street, Los 
Angeles. The new headquarters which represents an 
investment of well over $1,000,000 covers over five acres 
of floor space and is six stories in height. The various 
floors are serviced with two passenger elevators and 
three freight elevators, two of the latter being 3000 lb. 
capacity each and one of 4500 lb. The ground floor will 
be used primarily for receiving and shipping facilities 
and is equipped for both trucking and rail facilities. 
Each aisle has an individually operated electric crane 
with sufficient capacity to handle practically any size 
electrical unit. There are two aisles laid aside on the 
ground floor, one for the warehousing of large electrical 
units and the other for the servicing of heavy units is 
equipped with a 10-T. crane. The second floor will house 
the light manufacturing and extensive servicing depart- 
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ments. The balance of the floors will be used for ware- 
housing and other purposes, the sixth floor being devoted 
exclusively to the clerical, engineering, sales and execu- 
tive offices. 





GrEoRGE MAcNoE, manager of the Boston office of 
W. B. Connor, Ine., has been recalled to New York to 
take charge of the contractors sales department, han- 
dling heating and pumping equipment. 


Power Speciayty Co., builder of Foster superheat- 
ers, economizers and oil heating and cooling equipment, 
announces the opening of new branch offices in Detroit, 
Mich., Dime Savings Bank Bldg., in charge of L. Lanyi, 
and in Boulder, Colo., 2324 14th St., in charge of R. B. 
Nutting, who was formerly Chicago district manager. 


EIGHTY-SIX ELECTRICAL power applications in Cali- 
fornia covering a primary output of 2,816,300 hp. with 
an installed capacity of 5,631,310 hp. have been filed 
with the Federal Power Commission at Washington in 
the 2 yr. of its existence, according to the commission’s 
second annual report. The applications cover 12 trans- 
mission lines. This state’s total is greatest in number 
and is exceeded in volume only by Arizona, where 14 
applications cover 6,132,670 hp. in primary output and 
8,231,000 in installed capacity. 


E. H. Rouuins AND Sons and the first Securities Co. 
of Los Angeles are offering a new issue of $500,000 first 
and refunding 6 per cent mortgage bonds of the Central 
Arizona Light & Power Co. at 97 and interest, yielding 
over 614 per cent. 

This company serves both gas and electricity with- 
out competition to Phoenix, Arizona, and the surround- 
ing territory. Its net earnings for the 12 mo. period 
ended Sept. 30, 1922, were 3.43 times the interest 
charge, including this financing. The proceeds of this 
issue will be used solely to retire the company’s out- 
standing series ‘‘Z’’ 8 per cent bonds. 


Euuiorr Co., Pittsburgh, with general sales offices 
and factory at Jeannette, Pa., announced the opening of 
a new district sales and service office in Baltimore, at 
1514 Lexington Building, in charge of J. R. Lemmon. 
Mr. Lemmon has been connected with the company’s 
Philadelphia office. The Baltimore office makes the thir- 
teenth district sales office on the Elliott Co. list. The 
products of the associate companies, the Liberty Manu- 
facturing Co., Pittsburgh, and Lagonda Manufacturing 
Co., Springfield, Ohio, will also be handled by the Balti- 
more office in similar manner to the plan in operation 
in all the other Elliott Co. district offices. Recent addi- 
tions to the sales force are: E. A. Grimmer to the Cin- 
cinnati district office, Fred W. Ryder to the St. Louis 
office, and Murray Russell to the Chicago office. 


Two 30,000-Kw. TURBINE GENERATORS with surface 
condensers have been ordered by the West Penn Power 
Co. for installation in its Springdale plant. The order 
is part of a very large extension which will be made 
throughout the West Penn system and which contem- 
plates not only additional generating equipment, but 
also increases in line equipment, to be followed ulti- 
mately by a development on the Cheat River at Cheat 
Haven, West Virginia. When the installation is com- 
pleted, the total installation in the Springdale plant wil, 
be 100,000 kw. 
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Each generator will be served by a 55,000-sq. ft. 
condenser, equipped with two 35,000-g.p.m. circulators 
driven by 300-hp. motors, two full capacity condensate 
pumps, a Le Blane air pump, and air ejectors. The 
Springdale plant was one of the early plants in the 
country to use high steam pressure and high tempera- 
tures; that is, 350 lb. boiler pressure and 250 deg. F. 
superheat. The Westinghouse Electric & Mfg. Co. will 
furnish this equipment and it is expected that the 
apparatus will be ready and installed in December, 1923. 


ORDERS FOR railway freight cars in October totalled 
14,498, or double the number ordered during August and 
September combined. Figures compiled by the ‘‘Rail- 
way Age’’ show that during the ten months of 1922 the 
railroads have ordered a total of 1856 locomotives, 
125,658 freight cars and 1553 passenger cars. 


On Nov. 1, stocks of refined copper in the hands of 
American producers were about 225,000,000 lb., hardly 
a six-weeks’ supply. Blister copper stocks, above the 
usual proportion of three months in transit and in 
process, are not over 75,000,000 lb., making stocks of 
blister and refined about 300,000,000 lb. On May 1, 
1921, there were about 1,200,000,000 lb. on hand, but the 
mines being forced by financial burdens to carry this 
stock at a cost of about one cent a pound, shut down. 


APPROXIMATELY 500 members of the Pacific Service 
Employes Association, an organization composed of em- 
ployes of the Pacific Gas & Electric Co., attended the 
annual convention, Nov. 20, and elected officers for the 
coming year, two delegates from each of the company’s 
12 territorial divisions attending the meeting. W. E. 
Creed, president, and John A. Britton, vice-president 
and general manager of the company, addressed the 
members on ‘‘Pacifie Service’’ and the value of the get 
together spirit of the employes. 


TO TAKE CARE of an increased load due to the plac- 
ing in service of 12 new high speed passenger locomo- 
tives, the New York, New Haven and Hartford Railroad 
will install a new turbine generator in its Cos Cob sta- 
tion between New York and Hartford, Conn. The tur- 
bine, a 9000 kw., single phase, 25 cycle unit, is designed 
to carry 12,500 kw. and the generator to take these peaks 
for a period of 5 min. The turbine will be served by a 
jet condenser circulating 12,000 gal. per min. The con- 
denser pumps are driven by a 25-cyele motor. Both the 
locomotives and turbine generator are being constructed 
by the Westinghouse Electric & Manufacturing Com- 
pany. 


Catalog Notes 


DEARBORN CHEMICAL Co., 332 S. Michigan Ave., Chi- 
cago, is sending out a large illustrated calendar for 1923. 


‘‘WouLp You Stop WastTiIne Coau?”’ is the subject 
of a folder issued by the Bate Boiler Efficiency Co., of 
Conshohocken, Pa., which describes its mechanical flue 
cleaners. . 


EXPERIENCE OF Armour & Co., at their Kansas City 
plant, with Laclede-Christy stokers is covered in a bulle- 
tin issued by the Laclede-Christy Clay Products Co., of 
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St. Louis. Complete test data, as taken by the Armour 
engineers, makes up a portion of the bulletin while the 
rest of it deals with some features of the Kansas City 
plant. 


Foxporo recording thermometers are the subject of 
a folder recently issued by The Foxboro Co., Inc., Fox- 
boro, Mass. 


Sream Traps for power plants and heating systems 
are covered in a folder sent out by the McKee-Wright 
Co. of Atlanta. Sectional views of the McKee-Wright 
traps are shown and features of the design discussed. 


Fouper No. 595 of the Link-Belt Co., Chicago, gives 
some information about the new Link-Belt crawler 
erane. This crane which was described in the Oct. 1 
issue of Power Plant Engineering is of the locomotive 
type, but operates on a similar principle to a tank. 


BAFFLE DESIGN, with especial attention to inclined 
baffle walls, is discussed in ‘‘The Turner Baffle Book’’ 
which has been issued by the Engineer Co., of 17 Battery 
Place, New York City. In addition, the bulletin con- 
tains a short description of the construction and applica- 
tion of Turner baffle walls. 


SprARiTtE CooLtinc Ponp EquIPMENT is the title of 
bulletin No. 4-D which is now being distributed by the 
Binks Spray Equipment Co., 3114 Carroll Ave., Chi- 
cago. The 34 pages are filled with information on spray 
pond and cooling equipment, with views of a large num- 
ber of installations, together with diagrammatic layouts 
of the apparatus. 


How THE ZEIGLER MINE at Zeigler, Ill., made a rec- 
ord breaking production of 6.78 T. per day per man is 
described in a folder entitled ‘‘Talk vs. Coal Produc- 
tion,’’ distributed by the Heine Boiler Co. of St. Louis. 
The article shows how the Heine boilers helped out by 
standing up under the high rating necessary to supply 
sufficient steam. 


CHASE CONDENSER TuBES and such points as their 
specifications and manufacture are taken up in a catalog 
recently issued by the Chase Metal Works of Water- 
bury, Conn. In addition to pictures of tests and manu- 
facturing processes there is much technical information 
given on grain size and what it is controlled by, and 
what effect the grain size has on the life of tubes. 


Ick BREAKERS for preparing ice for freezing and pack- 
ing ice cream, packing and shipping game, fish, etc., are 
described in a 30-page booklet issued by the Jos. S. Lover- 
ing Wharton Ice Breaker Department of the H. S. B. W.- 
Cochrane Corporation, of Philadelphia. The first 10 
pages contain valuable information for the prospective 
purchaser or user of an ice breaker, on such subjects as 
the size and type of machine to be used, and the placing 
of the machine with respect to the ice storage room and 
the point where the broken ice is wanted for. delivering 
into trucks, carts, chutes, or conveyors. Several indi- 
vidually motor driven models, which permit of locating 
the ice breaker where most convenient for ice handling 
and without regard to shafting and belting, are described. 
The motor is mounted directly on the ice breaker frame 
and drives the breakér drum through a belt in the smaller 
sizes and through a silent chain in the larger sizes. 
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Is your 

Tube Cleaner 

Information 

Up-to-date? — A copy of this 


new Liberty 
Every engineer who tries to keep up-to-date information in Cleaner Catalog 
his files will want to replace his old Liberty Cleaner Catalog will be sent 


with this new Catalog Z-1, which is just off the press. on request. 
The new Catalog contains 40 pages of worth-while Tube 

Cleaner information. Besides the usual descriptions of the 

various types of Liberty Cleaners, Bulldog—Liberty Stand- 

ard—Victor—Cyclone, etc., there is also some information 

on the use of Tube Cleaners in general and a discussion of 

methods for removing scale. 

A new feature is the illustrating of disassembled views of the 

different types of Cleaner motors and heads, with names of 


different parts indicated ;—a convenience in the ordering of 
og : solipetheay tn: “ Spare the Cleaner 


repairs. There is a section devoted to Fire Tube Cleaners, 
Locomotive Arch Tube Cleaners, special Cleaners for Oil and S il e 


Refineries, etc. B il, af 
It is a Catalog that should be in your files. We will gladly ouer 


send a copy on request. 


The Liberty Manufacturing Co. 
443 Grant Street 
Pittsburgh, Pa. 
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Long Endurance Determines Real Economy 


especially in rod and valve stem packing, 
working under present day conditions. 


To secure the economy of service a pack- 
ing must be made of better materials than 
the average high pressure packings. 


TRADE MARK 


PALMETTO... 


; REG. U.S PAT OFFICE 
is made to give long service under the very exacting conditions 
of high pressure, superheated steam and compressed air. 
The amount of packing necessary to fill a stuffing box 
is so small that the value of it bears no relation to the 
labor cost of applying it, to say nothing of the loss of 
the engine or pump while out of commission. 
The packing that gives long service is 
sure to be the most economical, no 
matter what its first cost. 
If you don’t know “Palmetto” let us send you, without charge, 
working samples to test for yourself. 


BRAIDED for rods. 
TWIST for small valves. 


Greene, Tweed & Co. 
Sole Manufacturers 


109 Duane St. New York 


SEG TOY Y Sah SET aNd 
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22 





POWER PLANT 
December 15, 1922 ENGINEERING 





Leakless Piston Rods 





COBBS 


HIGH PRESSURE PACKING 


This high grade packing is intended for working pressure to 
150 pounds. It will keep the rods sealed positively tight with the 
minimum tension on the gland nuts. 





Style 102 


It is highly elastic and retains this feature throughout its long life 
under the hardest service conditions. 


Scientifically made by a patented process. Consists of a specially 
compounded rubber core, which resists heat and oil. This is wrapped 
with multiple plies of well-frictioned duck over which a long fibre 
asbestos cover is closely woven. The packing is saturated with a 
patented lubricant that insures smooth operation, protecting the rod 
from scoring and wear. 





Style 203 


Cobbs High Pressure Packing is 
made in round or square section. It 
is furnished in spirals or accurately 
cut rings. 


Use it on your engines, pumps, air 
compressors, ‘Corliss valves, throttles, 
ete: 





Write us for illustrated catalog and 


Round—Style 2 prices. 
Square—Style 3 


NEW YORK BELTING Z PACKING CO. 


New York Chicago Pittsburgh Salt Lake City 
Boston Philadelphia St. Louis San Francisco 
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The Most Successful 


Engineer 


is the one who meets trying conditions intelligently. In 
every plant there is one or more rods or valve stems 
exposed to high temperatures. Effects of ammonia or 
other troubles are conditions where fibrous packings do 


not make good. 
» Ambest 


Flexible 
Metallic 
Packing 


will correct such troubles, relieve you of much worry 
and prove most economical. It is in long, straight 
strands which can readily be separated to any size 
needed. It won’t harden, blow out, is frictionless and 
very moderate in price. 
We solicit privilege of sending free trial sample for 
small good rod—giving size needed and depth of box. 


Ambest Metallic Packing Co. 


154 W. Broadway, N. Y. 


Looks just the same as 
any other— doesn’t it? 


But the pump knows when 


BELL BRAND PURE LONG 
LINE FLAX PACKING 


is in the stuffing boxes 


No grunt and groan, but a free acting contented 
yielding of all the value the pump manufacturer has 
built into it. 


Specify Bell Brand on your next order 


Belmont Packing & Rubber Co. 


Philadelphia, Pa. 
New York: 99 Chambers St. Chicago: 172 N. Franklin St. 
Catalogue upon request. 
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WS that BUCKROID Sheet YY 
(ZA Packing means lower pack- _ ‘ . 


ing costs, fewer replacements y 


y) 

YN and tighter joints? Engineers 
V//. SS 
— 





wanting better packing serv- 
ice specify “Buckroid” be- 


YZ stretch and weighs less per 
yard. 
Write for information. 


o-Z 
cause it cuts easier, will not SS 


WIL 


c . caiee 
QIN SISNGI 


vaanutaclurers - of 


ost cal Rubber Goods of Quality 
ON 


New York. — Chicago — Kansas City 


Crandall Packin3 Co. 


Palmyra, New York 
Manufacturers of 


Steam, Water, 


Boiler Gaskets and Pump Valves a Specialty 


New York 
Cleveland 
Kansas City 


Palmyra Birmingham St. Louis 
Chicago Philadelphia New Orieans 
Detroit Boston Pittsburgh 


Oil and Ammonia Packing in Ring, 
Coil and Sheet Form 


BRANCHES: 





ALL KINDS OF PACKING FOR ALL KINDS OF 


CONDITIONS 























r| THE FRICTIONLESS PACKING 


FOR ENGINES, PUMPS, erc. 
EUREKA PACKING CO., NCW YORK. 


79-81 Murray St. ae, 























POWER PLANT 
December 15, 1922 ENGINEERING 


RUBBER GOODS ARE ESSENTIAL 
for the ENGINE ROOM 


Without belting, packing, hose, gaskets, pump valves and many other rubber articles 
how long would your Engine Room run? 

The vital importance of rubber is well known to every engineer and many a success- 
fully operated plant is due to the wisdom in selecting the proper articles. 

For years we have manufactured a complete line of Mechanical Rubber Goods especially 
suited for this class of trade. Specializing on Quaker City products is the best insurance 
for economical plant operation. 


DANIEL’S P. P. P. ROD PACKING RUBBER BELTING 

EBONITE SHEET PACKING EBONITE STEAM HOSE 

EBONITE STOP VALVE PACKING QUAKER CITY WATER HOSE 
RUBBER PUMP VALVES 





Quaker City products are carried in stock by leading 
hardware and mill supply houses. To secure best re- 
sults in the Engine Room insist on getting our brands. 


-~ QUAKER CITY RUBBER COMPANY 


Manufacturers of Mechanical Rubber Goods, Auto Tires and Tubes 


PHILADELPHIA CHICAGO PITTSBURGH NEW YORK 
624-26-28 Market St. 217-221 W. Huron St. 30 E. Lacock St., N. S. 53 Murray St. 








Hot and Cold Water Combination — 
Style 280 — A cushioned back, flax center channel type of 


packing made with a one-piece back. 


Style 300 —.A semi-metallic packing made on the sliding 
wedge principle with a rubber cushion. 








In actual service this combination has proven 
to be highly efficient on piston rods and 
plungers against hot or cold water 
and under all pressures. 


CATALOG MAILED AND i 
PRICES QUOTED ON REQUEST j 7’ Please send us your 
a, sf 7 catalog and more de- 
7’ tailed information regard- 
7“ ing Style 280-300 combina- 


METRIG PACKING GCO,, Inc. /7 ton. 


? 
BUFFALO, N. Y. 7 (Name) 


[4 
NEW YORK CHICAGO DETROIT’ CLEVELAND’ SAN FRANCISCO f [Surcet) 
LOS ANGELES ST.LOUIS NEW ORLEANS PITTSBURGH ” Town) 
CHARLESTON, W.VA. RICHMOND,VA. HONOLULU — 
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Style 100 — Babbitt 
foil impregnated with 
Beress graphite. 

Seppee spirally. For 
rods in line F exible. 
Uniform, Compressible. 





Style 400 — Resilient 
duck channel with flex- 
ible metallic wearing 
face. 





Style — rings 
from Style 


Style 601 — Condenser 
tube packing. Patented. 








Style 300 — Resilient 
asbestos channel. 


a’ 





Style 200—Copper 
foil. 





Style 801—A full 
series of floating types. 











Style 104 Special 


For POM acon Service 


For repacking ammonia plants, “John Crane” Flexible Metallic Packing, 
style 104 Special, has already proven eminently the best for the purpose ever 
devised. 

Consider: It is made up of alternate rings of styles 100 and 400, the 


combination affording an ideal mean expansion. Other combinations can 
be made in the judgment of the engineer in charge. 

Unless a rod is so badly worn or scored that nothing will pack it, 
“John Crane” will handle it for you—and it lasts longer. We have numer- 
ous sets now in service for five to seven years with only another ring 
added when circumstances require. 

Further: The metal “piston ring principle” 
There is no abrasion and no chemical disintegration. 
measurements in correspondence. 


NOTE: “John Crane” Packings will handle every packing 
requirement. Many engineers have standardized on “John Crane” 
because the principle is right and our goods honestly made. Buy 
a few coils of your usual sizes now, cut your own rings (an 
added economy) and “join up” with the most practical and scien- 
tifically correct service ever offered in packing. 


Crane Packing Company 


1802 Cuyler Ave., CHICAGO 


NEW YORK PHILADELPHIA HOUSTON 
706 Dodge Bldg. 108 Walnut St. 617 Washington Ave. 


CANADA: Flexible Metallic Packing Co., Ltd., Windsor, Ont. 


employs the fluid seal. 
Send us stuffing box 
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The picture 


proves it 


Here’s a 
rod packing 
that packs 
only when 
it ought to 


The pencil represents pressure tending 
to escape from a stuffing box. Only 
when pressure is exerted, is the lip of 
a Sea Ring forced against the rod. 


How Sea Rings work however, forces it against the rod. 
And note this—the grip on the rod 


The reason the Sea Ring packs «<. eciaiaiiiii heel eh 
only when it ought to and whenever ‘8 "7 PFOP f ‘ ron 
it ought to, is because its design pro- "Vet anymore force than is necessary. 

The automatic action of the Sea 


ides f holl h P 
vides for a hollow space where pres Ring checks power loss, spares rods, 


sure may accumulate and act on a , ; 
flexible lip that lies against the rod. lengthens the life of packing and 
eliminates wasteful friction. 


When there is no tendency of leak- 
ner JOHNS-MANVILLE Ine. 
age through the stuffing box, this lip Madison Avenue at 41st Street, New York City 


Branches in 56 Large Cities 


is not pressed against the rod. > sage 
‘or Canada: 
Tendency of leakage or pressure, CANADIAN JOHNS- MANVILLE CO., Ltd., Toronto 


Perfectly simple—simply perfect 

Simplicity is the keynote of the Johns- 
Manville Steam Trap. It works because it 
has nothing to get out of order. A hollow 
copper ball is the only moving part. As 
water flows into the trap, the ball rolls up, 
exposing the outlet—and so water and air are 
discharged. For sure action, count on this 


Steam Trap. 
and its allied products 


bestes/ JOHNS-MANVILLE 


peace NN Power Plant Materials 


PACKINGS 
CEMENTS 


FIRE 
PREVENTION 
PRODUCTS 
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What this mark 


means to you 


i Wea oils and greases manufactured 
by this Company, intended for 
power plant use, are trade marked 
“SUPERLA.” The mark is applied to 
a large number of lubricants made for 
many different and widely varied uses. 
But in all cases “SUPERLA” has the 


same meaning. 


It means that the product is backed 
by the 33 years’ experience of one of 
the largest refiners of crude oil in the 
world—the STANDARD OIL COM- 
PANY (Indiana). 


“SUPERLA” means that the prod- 
uct is guaranteed by us—that our ex- 
perience has guided the selection of the 
materials used—that our laboratories 
have taken the finished product and by 
actual working tests proved it to be 
perfect for the work to be performed. 


You can make no mistake by using 
“SUPERLA” lubricants in your plant. 
A competent staff of lubricating ex- 
perts, well skilled in every phase of 
industrial lubrication, are at your serv- 
ice to point out to you the most effi- 
cient, and therefore, the cheapest way 
for you to meet your lubricating prob- 
lems. You may avail yourself of their 
services without obligation. 


A Lubrication Service for 


Every Power Plant 


OHIO CYLINDER GREASE is made in 
several grades to meet the requirements of 
varied steam and mechanical conditions. | 
It is made by experienced engineers who 
are familiar with all the difficulties en- 
countered in modern Power Plant practice 
and can recommend to you the CORRECT 
grade to meet your individual need, no 
matter how exacting : 

Their service is FREE and they wiil be 
glad to confer with you. Write them. 


The Ohio Grease Compzny 
Loudonville, Ohio 
Box 434 








“All men know it— 
Knowing men use it.’’ 


A barrel of it lasts 
longer than any other 
grease because it is all 
lubricant and when 
used on bearings does 
not drip or waste away. 


Albany Grease will 

keep sweet and pure in 

any climate. It will not 

spoil. 

You are playing it safe wken you 
use Albany. Ask your dealer. He 
stocks it because he knows it’s 
good, or write us for a sample and 
test it for yourself. 


December 15, 1922 


STANDARD OIL COMPANY 


(Indiana) Adam Cook’s Sons "Som Wewora 
910 S. Michigan Ave., Chicago, IIl. 


708-710 Washington St., at 
New York, N.Y. enunallied carton 
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IN THE BOILER HOUSE 


OILER house auxiliaries are, for the most part, located in places 
difficult of access. Which is another way of saying, “Hard to reach 
with an oil can.” And, therefore, because human nature is what it is, 
it behooves the Plant Engineer to keep a weather eye on such lubrication 
as is required in this department. 


He will do well to lay out a careful system of inspection and lubrica- 
tion and to insist on its rigid enforcement. 


And further, as we have frequently pointed out, auxiliaries require 
high quality lubricants, in order to do their work right. 


This i As the efficiency of Economizers will affect the efficiency of the 
Page entire plant, it is almost unnecessary to point out that Economizers 
merit the best attention and the best lubricants you can give them. 


is reprinted from “Lubrica- 


= ill pO gcc pA Accordingly, we have prepared a list of TEXACO Lubricants, which 
of Economizers, which will in- are entirely adequate and perfectly suited for this service. 


terest all engineers who are in 


charge of equipment of this 
typ TEXACO LUBRICANTS FOR ECONOMIZERS 


Motor Bearings TEXACO Aleph Oil or Altair Oil 





Draft Fan Bearings TEXACO Altair Oil 


dhovelnenmentetce” IF Reversing Mechanism, and gearing such as : 
: worm, bevel or chain driving gears TEXACO Crater Compound No. 1 


Scraper Chain Sheaves TEXACO Aleph Oil or Altair Oil, 
(or where grease lubrication is 
allowed for) Texaco No. 1 Cup 
Grease. 





Accessory Steam Engines, steam cylinders.... TEXACO Draco Cylinder Oil or 
Pinnacle Cylinder Oil 


Miscellaneous External Lubrication TEXACO Aleph Oil or Altair Oil 


Every, month our Magazine 
Lubrication” publishes an arti- TEXACO LUBRICANTS are stocked in over 700 


cle of interest to engineers, , P 
power plant executives, factory TEXACO Warehouses and Stations in all parts of the 
a fs agp country ; and are ready for shipment in any quantity— 
oroteaihtial activities require tank car, barrel or can; by water, rail or truck with 


an understanding of the eco- TEXACO promptness 
nomical selection and use of ; 
lubricants. 





Sent free if you 
use the Coupon. 











BE ne | a ae ee ee ee ee 
Become a free subscriber to our magazine, “Lubrication,” published monthly by us 


and devoted exclusively to the scientific selection and use of lubricants. Fill out the 
coupon below and mail to: 


THE TEXAS COMPANY, U. S. A. 


Texaco Petroleum Products 
Dept. E2, 17 Battery Place, New York City 
Sold the world over 


Street 
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Compare the Rings! 





STEAM TRAP 








They Show Why 


Bundy Trap Ratings Always 


The words “actual capacities” explain why a Bundy is the most economical trap 
that can be installed. It is rated on its ability to discharge a certain maximum volume 


of condensate under pressure in a certain time. 








Actual Size of Dis- 
charée Valve Openings 


>~O 


A well known 








Bundy 1" Trap 
~O 
A well known 
Bundy % I" Trap 


——— iD 


A well known 


14 Trap 
Bundy I” 
een nas 
A well known 
1% Trap 
Bundy 17 
> 
A well known 
2"Trap 
Bundy 2” 


And so onup to 4"in dia. 








_ Other makes of traps are rated on a similar basis. 
The principal difference between other traps and 
Bundy Traps is that the Bundy has full openings and 
no reduced areas to cut down capacity. 


It naturally follows that a Bundy Trap has greater 
capacity than another trap of the same size. This is 
an economy for the buyer. Unless familiar with the 
Bundy Trap he will not know that every Bundy, 
regardless of size, has a much larger discharge 
capacity than traps of similar sizes by many other 
makers. A 34-in. Bundy, as the diagram shows, has 
several times more discharge capacity than a 1-in. trap 
of another make. 


Of course, much smaller sizes of Bundy Traps are 
adequate for any specified service. Therefore we 
always advise new Bundy users not to order by rated 
capacity. Instead, we find out what the service con- 
ditions are and then recommend the type and size of 
trap to meet them, with our guarantee it will do the 
work. We save a lot of money for our customers by 
this method—selling them. smaller traps than they 
started to buy and frequently fewer traps. 


In this—and many other ways—Bundy Service 
continually watches out for the interest of Bundy 
users, and is always at their free command to solve 
any trapping problem that may arise. 


Let us send you the Bundy Trap Book “E” for your 
files. Copy mailed promptly on request. 


Bundy 
Steam Trap 
Co. 


General Offices and Factory: 
39 Elm St., Nashua, N. H. 






Branch Offices: 
Boston, 127 Federal f { 
St.; New York, 26\ 
Cortlandt St.; Chi- 
cago, Austin Bldg.; 
Philadelphia, Penn- 
sylvania Bldg.; Bal- 
q Equitable 
Bldg.; Pittsburgh, 
Park Bldg. 





New Bundy 
Three-Valve 
Pumping 
Trap 


DISCHARGE |” 
oo 
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Columbia Hand 
Tachometer 


Columbia Recording 
Thermometer 

























“Orescent” 
Thermometer 
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Can a Barrel 
be Emptied through the 
Bunghole as quickly as it can 


be filled through the Open 
Head? 


Seems like a foolish question. Yet this is the principle on 
which most steam traps are designed—with an opening of 
only % in. in the discharge valve while the pipe connection 
has a 1% in. hole. And then you wonder why you require 
such a large, expensive trap to handle your condensation. 

It’s different with the American Ideal. Here the valve 








discharge orifice is much larger than in ordinary traps. 

As a result, the American has a larger discharge capacity 
at the different pressures than any other trap having the same 
size inlet. Consequently you can use a smaller trap of the 
American Ideal continuous flow type than of other makes. 


AMERICAN 


STEAM )/ 


is the only trap with a powerful enough leverage to operate 
a valve with such a large orifice. 

Because of this powerful leverage, we can use a heavy float, 
of thicker, stronger seamless copper which will withstand a 
pressure of 600 Ibs. to the square inch. This heavier float 
eliminates the danger of the float collapsing and enables us to 
guarantee-it for the life of the trap. 

These features, and others, like the reversible and renewable 
Monel metal valve stem, renewable phosphor bronze seat, 
water sealed valve, etc., make the American Ideal the most 
efficient and durable as well as the cheapest trap on the market. 


Write for catalog N-34. 


Schaeffer s. Buidenkerg Mfg Ca. 


AND 


pAmerican Steam Gauge a Valve 

















E {| Brooklyn, N.Y. 
<Y *Boston “Los Angeles 
Buffalo New Orleans 
*Chicago Philadelphia 
Cleveland *Pittsburgh 
Detroit 


*Stock carried at these 
branches, 





American 






















8 & B American 
Steam Gauge 































American Thom 
Improved Indicator 




















American H20 Grease 


Extracting Feed 






Water Filter 





































Water- 
PoD-Safety Valnegt and 
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SUPE YO T NG p <7 hy omen seal ea 
R RA actual ~ i 
PISTON OPERATED STEAM TRAR a. 

One Will Do the Work of Six 


or more ordinary traps. The large valve opening 
provides for mammoth discharging capacity, making 
it exceptionally adapted for draining Saturated or 
Superheated Steam Lines. 





The stéam piston, which operates at two pounds 
pressure, is positive and instantaneous in action. No 
live steam can escape because the discharge valve is 
always water sealed. 


The float raises the counterweight which in dropping 
raises the controlling valve and lets the steam in 
behind the piston which then opens the discharge 
valve. 


Record breaking capacity, efficiency and service. 
Write for catalogue, or ask for a “Super-Trap” to use 
on trial for 30 days. 


W. H. NICHOLSON & CO. 
120 Oregon St., Wilkes-Barre, Pa. 


Agents: 
Andrews-Bradshaw Ca R. D. Clapp & Co., 0. R. McBride, 8S. D. Merton, Gordon-MeNeil Co., 
B. F. Jones Bidg., Leader-News Bldg. 4931 N. Kedzie Ave., Pierce Bldg., 50 Church Street, 
Pittsburgh, Pa. Cleveland, Ohio. Chicago, Ill. St. Louis, Mo. New York City, N. Y. 
F. W. Hay & Co. 


George W. Stetson, James M. Jenkins, 
141 Milk St., Witherspoon Bldg., Reliance Bldg., 


Boston, Mass. Philadelphia, Pa. Kansas City, Mo. 











_ Keep Your Hot Water System at Top Heat 


If your hot water heating system fails to heat properly, 
remove the air with Wright-Austin Air Traps. Then the system 
will not become air-bound and circulation will be continuous. 


Installed at high points in the system, Wright-Austin Traps 
eliminate the air automatically. 

Positive in action, requiring no attention, Wright-Austin Air 
Traps assure never-failing service and operate faithfully under 
any working pressure up to 150 pounds. 


Serving the largest industrial hot water heating systems in 
the country, Wright-Austin Air Traps are especially successful 
where absolute dependability is required. 


Wright-Austin Automatic a ‘ 
ae Write for complete information. 


eating 


Wright-Austin Company, 321 W. Woodbridge St., Detroit, Michigan 
Branches: New York, Chicago, Boston. 
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Warren Webster & Co., 
Robert B, Beahm, 
Philadelphia, Pa. 


Gentlemen; 


I have tried out the sample sylphon attach- 
ments furnished for the Q@ummmmums valves pre- 
viously in use in this hotel and find same 
so superior to the old style that I am today 
giving you my order for the balance of the 
traps required. 


11 our troubles on the altered radiators 
ceased when your attach ment was installed. 
I would like to try out your lock shield 


Modulation Valve in the lobby and will attach 
your samples when they arrive. 





i Nini, » i 


- = illli 


when our addition is erected the Webster 
Valves will certainly be used exclusively. 


Yours very truly, 


hitb, 
Pheney-t 





N A typical application of 
the Webster Sylphon At- 
tachment. 


A Webster Sylphon Tryout— 
and the result 








The above letter speaks for itselfi—the strongest possible 

Warren Webster & Company commendation of the Webster method of making trouble- 
CAMDEN, N. J. some radiators effective. And the results of Mr. Klein’s 

tests are by no means exceptional, for his experience 

Branches in 35 Cities is duplicated in each of the thousands of cases in which 
Webster Sylphon Attachments have been applied to the 


Canada: Darling Bros., Ltd., Montreal. u . 
bodies of faulty radiator traps. 


Modulation System of Steam Heating It wi : 
will pay you to make the same experiment wherever 
Vacuum System of Steam Heating pay Y P 


Sicent and Ol Siparators your radiators are ineffective or wasteful of steam. The 
Feed-water Heaters change over is simple to make, usually can be done in 
Steam Specialties less than five minutes for each radiator without disturb- 
ing pipe connections, and is sure to produce improved 

efficiency. Write for full information. 


» 1 — Sylphon 
LE Traps and 


—_— : 
Attachments 
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Use logic in buying 
your babitt metal 


Protection from power waste, hot 
boxes and complete bearing break- 
downs involves no particular in- 
crease in initial cost if you line your 
bearings with Magnolia Anti-friction 
metal, but you would effect a sub- 
stantial ultimate saving, to say noth- 
ing of the more dependable service 
and relief from bearing worries. 

If your supply man offers a sub- 
stitute, write us direct. 


Magnolia Metal Company 
113 Bank St., New York 


Chicago San Francisco Montreal 
Fisher Building Pacific Building 87 Shannon 8t. 


JAGNOLIA 


S 









MAGNOEL 
METAL 








100% Satisfaction 


is the invariable verdict by 
users of 


Goetze Gaskets 


They hold the joints tight and 
leakless—resist extreme tempera- 
tures and pressures. Try a 
Goetze No. 2 Gasket on your 
worst joint and prove its worth. 

Do not be deceived by imita-. 
tions. Insist on the genuine 
Goetze Gaskets, recognized by the 
quality and by the Goetze label. 

Our 90 days’ free trial offer is 
still open. Order now, before 
you forget. 


GOETZE GASKET AND 
PACKING COMPANY 
17 Allen Ave., New Brunswick, N.J, 




















Makes 
- the most 
" efficient 
ot em equipment 
G 


Reg. U.S. Pat. Off, more 
E A S a efficient 


The Keystone Lubricating Co. 
Executive Office and Works: 
PHILADELPHIA, PA. 


Agencies in Principal Countries 


Established 1884 
throughout the world 











The Uni-Flow Steam Traps and Elbow Steam Separators 
Are the Most Advanced Steam Specialties Today 
Send for Catalogs and Prices 


LINDSTROM’S MACHINE WORKS, ALLENTOWN, PA. 











LILLIE EVAPORATORS 


Distilled Water for Boiler Make Up Feed vu. s*Nvy*sc? itt ships 


Supplied only by The Sugar Apparatus Manufacturing Company, Land Title Bldg., Philadelphia, Pa. 











McDaniel Steam Trap 
for High or Low Pressure 


The Trap that holds the Steam 
and removes all condensation 
from the steam pipes, steam . 
cylinders, steam coils, jacketed . A = 
kettles, steam separators, heating coils, and, in fact, at 
any point where water of condensation will collect. 
Steam can’t blow through, they have large discharge 
valves and cannot be flooded with sudden flushes of 
water. Send for. our yellow booklet that will tell you 
more about the Trap, or better still, let us send you 
one on 30 days’ trial and you can see what a steam 
saver this Trap is. They pay for themselves. 


Watson & McDaniel Co.,14°X: Philadelphia, Pa. 















Leaders of industry, such as General Blec- 
tric, Ford Motor, hs gg mes Blectric, De- 
troit Hdison, American oolen, American 
Writing Paper, United States Steel, Penn- 
sylvania Railroad, have found Diamond 
design and construction superior. Diamond 
Soot Blowers are the best paying invest- 
ment in the power plant. 


Write for Bulletin 217. DIAMOND 
Diamond Power Specialty Corporation \VAI\-IN-HEAD 
Belem, Saige SOOT BLOWERS 
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EK L L I PACKLESS 
TRAPS 
Direct Return- Lifting—Vacuum-—Separating 


With no glands of any description and metal to metal self- 
lubricating joints, provided with a compensating device to 
overcome expansion and contraction, there is none of the 
sticking and changes in friction caused by packings. 

The joints are self-grinding and under normal service, due 
to the slight rotative movement, will last for a lifetime—a 
steam-tight trap. Valve mechanism is enclosed. Counter- 
weight cannot be tampered with and is weighted to handle 
the full capacity of the trap at each discharge. 


The Ellis Drier Company 


Roosevelt Road and Talman Ave. Chicago 




















No Steam Can Escape from 


Strong Steam Traps 


with the Famous 


Anum-Metl Valve 
and Seat 


_ The valve is always water sealed and forms a perfect 
joint with the seat. 





Either wide open or tightly closed, no sediment or 
scale can collect on it, for it is at the top of the trap, 
and the sediment is sent to the bottom by a baffle and 
then it passes through the blow-off. 


All machine parts are interchangeable and built extra 
heavy. Each trap is given a hydraulic test of 600 Ibs. 
for strength and for assurance of perfect performance. 


Catalog T-30 describes it fully, giving the how and 
the why of its efficiency and dependability. Send for 
a copy. 


The Strong, Carlisle& Hammond Co. 


Manufacturers of a Complete Line of 
Steam Traps, Vacuum Traps, Steam and Oil Separators, High 
and Low Pressure Reducing Valves, Pump Governors, Engine 
Stops, Emergency Check Valves, etc. 


CLEVELAND, OHIO 











Daring 
to be “different” 


OR years men worried along 

with the sputtering arc light 
until Edison put a filament in a 
vacuum and gave the world the 
modern incandescent lamp. A 
simple change had revolutionized 
lighting—a different principle. 


And this is just as true of the 
Armstrong Steam Trap. “Its 
principle is different”’—and revo- 
lutionary. A simple change has 
made a better steam trap. 


Because the Armstrong employs 
a hitherto unthought-of principle, 
the submerged inverted bucket, it 
discharges at the top, washing 
out sediment and oil; giving a 
self-scrubbing effect. The ar- 
rangement insures quick opening 
and closing of the valve and a 
positive method of draining the 
system of water and air. These 
advantages and the fact that a 
smaller trap of lower first cost is 
made possible without sacrificing 
quality or capacity are behind the 
outstanding success of the Arm- 
strong. Ask for complete details. 


Armstrong Machine Works 
310 Maple Street 
Three Rivers, Mich. 
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The Solution of the 





or exhaust steam. 
water heater on the market. 
nomiucal. 


THE GRISCOM-RUSSELL Co. 





Hot Water Problem 
ee 


Instantaneous 
Heater 


Hot water on tap all the time-——instantaneous service! Uses either live 
Has the highest heat transfer factor of any closed 


Most compact construction. 


Send for Bulletin 231 


2141 West Street Building, New York 


Pittsburgh Chicago 


New Orleans 


R 


It’s eco- 


San Francisco 


























Philadelphia 
Boston Cleveland Minneapolis Houston Seattle 
Hartford Toledo Milwaukee Dallas Los Angeles 
Syracuse Detroit St. Louis Charlotte Kansas City 
Rochester Denver Salt Lake City 
OPERATES FROM STEAM DEMAND a 
APPARATUS THE 
FOR CONTROLLING FROM HAGAN SYSTEM 


HAGAN-REGULATION 


STEAM DEMAND 
Stack DAMPERS 
Forced DRAFT 
INpuceD DRAFT 
STOKER SPEED 
FURNACE PRESSURE 
PowDERED CoaL-Gas 

















HAGAN CORPORATION-PITTSBURGH-PA. 


District Sales and Service Offices in Principal Cities 





consists of special 
apparatus which regulates 
fuel supply, Z Supply and 
discharge of gases from 
Sean Deven and 
distributes the air tothe 
individual furnaces in 
accordance with fuel 
bed conditions 

SPECIAL SYSTEMS FOR 
BLAST FURNACE GAS 
AND POWDERED COAL 




















SOLD ON MERIT — NOT PRICE 




















! 


x 

















$34.20 Xi 


For boiler spre ies up 


$97. 00 \ Vv bing < te 


Up to 250 5 A 
weights for 100 Ibs. Ex- 
tra weights 9c per Ib. 
Otherwise all Regu- 
lators are complete. 
Sold with an absolute 
guarantee. 

See classified direc-, 
tory for all other 

a! Regulating 


+ | a a 


to 25 Ibs. 


$53.00 yictp 


Up to 150 Ibs. 


“with 


Devices. 


ont South ye ow mnt ae J. 






Net Prices! 


for 
Damper 
__ Regulators 






are 


age 


Vv ICTOR 

No. 3 

is shown 
* above. 











RECEIVER SEPARATORS 


In many cases it is possible to reduce the 
amount of cylinder oil by one-third or one- 
half after instelling Cochrane Separators. 
The steam consumption is ordinarily re- 
duced one pound for each pound of water 
— out of the steam by the separator. 

Cc 


gines, since they maintain a supply of steam 
close to the throttle, equalizing the flow 
through the steam line and raising the aver- 


possible to use smaller piping and_ fittings, 
reducing 
radiation. 
proved very effective in eliminating throb- 
bing, vibration and water hammer in steam 


lines. 
Our “Separator Book” will be sent upon 
request 


Formerly oieriee ey ser Works 


COCHRANE 


ANE RECEIVER SEPARATORS 
of ook advantage to reciprocating en- 


pressure in the steam chest. It is thus 


first cost and loss of heat by 
Cochrane Receiver Separators have 


H. S. B. W.— COCHRANE 
CORPORATION 


44 North {7th 
PHILADELPHIA, PA. 





146-11 
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Protect Your 
Valves and 
Pistons 


Even a small quantity of 
water in the steam in your 
“engines may break a valve, 
cylinder head or piston — 
sometimes all three. But 
there is a way to remove 





Sweet’s 
that water. Steam Separator 


Sweet’s Steam Separator 


delivers steam to the engine 99.8% dry, without losing 
a single pound of pressure. -Your engine is sure to give 
better service, your coal bill will be cut down with a 
Sweet’s Steam Separator. 

Write today for our free catalogue. 


The Direct Separator Co., Inc. 


Also Makers of Good Exhaust Heads 
and Flanged Fittings 


820 Geddes Street Syracuse, N. Y. 














i 


a 







Instant Response 
to Peak Demands 


and coal economy, either on 
forced or natural draft, are posi- 
tive results with the 


Curtis Improved 
Damper Regulator 


Automatic and so sensitive that it 
acts immediately on a minimum varia- 
tion in steam pressure, thus maintain- 
ing steady boiler pressure. 

No unnecessary or complicated parts 
but with every essential to long-lived 
efficiency and service. 

Catalogue with details of the con- 
struction of this and other Curtis Spe- 
cialties will be sent on request. 


JULIAN D’ESTE COMPANY 


Main Office: 26 Canal St., Boston 14, Mass. 


180 Washington St., New York City 
318 W. Washington St., Chicago, Ill. 
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A Blackburn-Smith 
Feed Water Filter 

and Grease Extractor 

in your steam plant means 


COAL SAVING—because you can safely re. 
turn hot water of condensation to the boilers, 
thus saving the heat required to raise the tem- 
perature of cold feed water to the same degree; 
because you have clean heating surfaces, which 
transmit to the water heat that would not pass 
through oil deposits. 

WATER SAVING—because no hot returns, 
drips, etc., are thrown away, thus reducing the 
amount of make-up water to a minimum. 

LABOR SAVING—because it is easier to clean 
our Filter (we have carefully planned for this in 
the design) than it is to clean boilers. 

BOILER INSURANCE—because you avoid 
overheating, which results in weakened tube ends 
and bagged or blistered sheets or tubes. 

In support of the above statements we call 
attention to the fact that most Blackburn-Smith 
Filter installations are in plants demanding the 
highest economy. 

Write for catalogue and references from satis- 
fied users. 


The 
BLACKBURN-SMITH 
CORPORATION 


105 Park Avenue, New York City 


Agents In All Principal Cities of the United States and Canada 
175 
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Oil and Coal Burning 
Plants Profit When 


NATIONAL 


Balanced Control Valves 
Back Up Automatic 
Damper 
Regulation 


Burnin? 


Both oil and steam supply are positively gradu- 
ated proportionally to the load. The cam may be 
set to any range desired. Extremely fine adjust- 
ents and perfect control assure the highest com- 
bustion efficiency. 


For Coal Burnin? 


In combination with the “A-Jacks” Damper 
Regulator with Compensator the draft problem 
is finally solved. The air supply and combustion 
rate is graduated in accordance to the load. 

‘The “A-Jacks” operate on direct steam pressure, 
is extremely sensitive and responds to the slightest 
pressure variation. The Compensating Device 
prevents abrupt changes in the damper and makes 
the movement smooth and gradual. The “A- 
Jacks” dispenses with the auxiliary water supply 
line. 

Write for Bulletins showing the economy and 
greater plant efficiency made possible by these 
NATIONAL devices. Write today. 


National 
Regulator 
Company 


208-212 S. Jefferson 
Street, Chicago, III. 





Only Three Possible Moving 
and Wearing Parts 


Elimination of moving parts 
from a feed water regulator ef- 
fects the same results as from 
any other mechanical device. 
Trouble and repairs are banished 
—long life is assured. An ex- 
clusive feature of 


“S-C” Feed Water 


Regulators 


is that they have practically but 

one moving part, the valve stem. 

Movement and wear of the other 

two parts are so trifling that 

they are negligible. . The regulating valve 
The great fuel economy of 

“ ” : pat: shown here can be 
S-C” Regulation is its gradu- 

; : placed anywhere in 
ated rate of feeding in propor- dead Mae without 
tion to steam demand and fur- nin tn Sti 
nace load. Feed is— rice a 

Constant on fairly constant loads—decreased on peak 
loads—increased on light loads until maximum water 
level is attained, furnace heat being stored in the water, 
not wasted. 

_More than 4000 power plants and great Central Sta- 
tions rely on “S-C” Regulation, 

Write for Catalog No. 140, 


The “S-C” Regulator Mfg. Co. 


Feed Water Regulation Engineers 
Fostoria, Ohio 

















Class “E” Pump Governor 
Insist on the Genuine 


It Does the Work! 


Write for Catalog E-1/ 


THE C. E. SQUIRES COMPANY 


East 40th Street and Kelley Ave., Cleveland, Ohio 
SEPA LL S(T OS RT 
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(CONTINUOUS 


Stets 
Boiler Feed 


Controller 


increases the capacity of the boiler and improves the 
service wherever it is installed. The V-Port Valves 
with the Stets give absolute control. The controller is 
not affected by steam pressure or water temperature. 
No stuffing boxes, pilot valves, generators, expansion 
tubes, chains, diaphragms, springs or collapsible floats to 
get out of order. 

With sudden load increase, the Stets Controller 
immediately reduces the rate of feed. 

With sudden load decrease, the Stets Controller 
immediately increases the rate of feed. 

With steady load, the Stets Controller main- 
tains a steady rate of feed. 

AND THERE IS NO DANGEROUS LAG 
OR DELAY INTERVENING BETWEEN 
THE CHANGE IN BOILER LOAD AND THE 
CHANGE IN RATE OF FEED FLOW. THE 
RESPONSE OF THE STETS CONTROLLER 
IS INSTANTANEOUS. 


Write for Catalogue A-2—it explains why. 


The Williams Gauge Company 
643-5-7 Fourth Ave., Pittsburgh, Pa. 








ALL Boiler Feeding 
Problems yield to 


4 COPES 
al if Regulation 
ll ———- 


o 


t=\ (oy 
= i Every boiler room pre- 


sents its own individual 
problems—due to differ- 
ences in climate, boiler 
pressures, special load 
conditions, or a dozen 
other reasons. 











The Copes gives accurate feed water regulation 
under ANY conditions of boiler service. 


Every Copes Regulator is specially designed for the 
boiler it is to feed—the design being based on the boiler 
horse power, maximum rating, method of firing, steam 
pressure, water pressure, size of feed lines, ete. 


The Copes consists of a heavy expansion tube and a 
practically frictionless balanced valve. No floats or dis- 
placement bodies, no springs or diaphragms. 


Catalog B shows how the Copes regulates 
the feed mechanically, reducing fuel bills 
2 to 8 per cent. Write for Catalog B. 


NORTHERN EQUIPMENT CO., 113 West 11th St., ERIE, PENN. 


Branch Plants 
Hamilton, Ontario, Canada; Croydon, England; 
Paris, France; Cologne, Germany 
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“Our product must 
be more uniform!” 


This man is voicing a pressing necessity which 
confronts the management of many manufactur- 
ing piants this very minute. Yet the need can 
be easily overcome! In plants where the mainte- 
nance of constant temperatures of either air, 
gases, or liquids influences the uniformity of 
products, Powers Regulators eliminate all guess- 
work and reduce temperatures automatically to a 
positive certainty. May we tell you how your 
problem can be solved by Powers temperature 
control? 


Let The Other Fellow’s 
Experience Help You 


If heat control on any kind of a manufacturing process is 
causing you trouble, tell us about it. In all probability 
we can tell you where to go for “the other fellow’s expe- 
rience” on a similar condition. We can surely give you 
assistance from our own fund of experience gained in 
more than thirty years of work in the field of Automatic 
Flexible Tube —> Heat Control. 


Powers Regulators 


Powers Regulators—some self- 
contained, others air or water 
operated—are very flexible and 
adaptable and can be made to 


The Powers Regulator No. fi i . 
dite’ Hot, Ween teak t practically any process ap 
Ete. paratus, 


inc > See 


A Thermostat Bulb 


Specialists in Automatic Heat Control 


2769 Greenview Ave., CHICAGO 
NEW YORK BOSTON 


Baltimore, Md. Buffalo, N. Y. Butte, Mont. 
Charlotte, N. C. Cincinnati, O. Cleveland, O. 
Des Moines, Ia. Detroit, Mich. El Paso, Tex. 
Indianapolis, Ind. Kansas City, Mo. Los Angeles, Calif. 
Milwaukee, Wis. Minneapolis, Minn. New Orleans, La. 
Philadelphia, Pa. Pittsburgh, Pa. Portland, Ore. 
Rochester, N. Y. Seattle, Wash. Salt Lake City, Utah 
San Francisco, Calif. St. Louis, Mo, 

The Canadian Powers Regulator Co., Ltd. Toronto, Ont. 
Calgary, Alta. Halifax, N. 8. Montreal, Que. 

Vancouver, B. C. Winnipeg, Man. 
(1869B) 
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FOSTER ENGINEERING CO. he 


*712 Harrison Bldg., Philadelphia, Pa. *300 Machinery Hall Bldg., Chicago, Ml. 
*310 Perry-Payne Bldg., Cleveland, Ohio. *136 Federal Street, Boston, Mass. 


MAIN OFFICE AND FACTORY, NEWARK, N. J. 


Foster Excess Pump Governor 


No strains; no waste steam; no time of attendants. Al- 
ways ready, always reliable. Neat, compact, self-contained 
and easily installed. Its savings are proven by many users. 
Write for Bulletin 40H 
AGENCIES: 


December 15, 1922 





*Sachleben & Co 
Grant Whittlesey. . 


St. Louis, Mo. 
Ellicott Square, Buffalo, N. Y. 


LN rear aree Los Angeles, Calif. 


*Woodward, Wight & Co 
The Poe Company. ere 
*Carry Stock. 


seee seaseee New Orleans, La. 
Detroit, Mich. 
Isaac Hardemann.. 


C43. 
..816 Realty Bldg., Charlotte, N. 


Dayton, Ohio 

. Pittsburgh, ae 
: Kansas City, M 

- Toledo, Ohio 

‘Seattle, Wash. 


*W. H. Kiefaber Co 
Geo. G. Semans & 
F. W. Hay & Co 
*The Metical Supply Co.. 
Harden & Co 








“Will the new be as good as the old?”’ 


—the most Davis users ever ask 


DAVIS 


Water Control Valve 
Balanced Valve 

Back Pressure Valve 
Float Valve 

Pump Governor 
Exhaust Relief Valve 
Stop and Check Valve 


NCE you have installed a Davis 

Valve Specialty—have seen how 
positively and with how little atten- 
tion it performs its work for such 
a remarkably long time—the most 
that you will hope for is that the 
next Davis device will be up to the 
standard of the old. It will. Share 
the lasting confidence of the thou- 
sands of Davis users by using— 


Davis Regulators that give accurate 
steam pressure reduction and main- 
tain the reduced pressure steady re- 
gardless of fluctuations in the in- 
itial pressure, They have no springs 
or diaphragms to cause trouble and 
shorten their life. 

Ask the G. M. Davis Regulator Co., 
429 Milwaukee Ave., Chicago, for 
details of this and other valve spe- 
cialties listed opposite. 








Non-Return Valve 
Steam Trap 
Flow Regulator 


DAVIS VALVE 





Emergency Stop Valve 





Pressure Regulators 


Water Relief Valve Sp TEAM SAVERS SINCE 1875 | 


Fluid Level Controller 


ECIALTIESS 











Reducing Steam Pressure 
With Certainty 


Many commercial uses for steam 
require lower than boiler pressure 
for success—steam heating, process 


work, etc. Pressures desired may 
vary widely, but reduction must be 
absolutely dependable. 


Fulton Steam 
Reducing 
Valves 


are guaranteed to 
reduce steam of the 
highest pressure to 
any delivery pres- 
sure required. Au- 
tomatic in opera- 
tion. Adaptable for 
steam, air or water. 
May be used on exhaust steam for extremely low pressure 
and as a non-return valve between boilers with differing 
pressures. 

Small sizes are spring controlled, with water leg to protect 
diaphragm, Larger sizes lever and weight type. Screwed ends 
1 to 2% in.; flanged ends 3 to 12 in. Write for descriptive 
circular. 


The Chaplin-Fulton Mfg. Co. 


28-36 Penn Ave. Pittsburgh, Pa. 


Manufacturer of the Vigilant Feed-Water Regulator, Fulton 
Pump Governor, Tank Governor, and Other Steam Specialties. 


Any boiler scale 1s too much— 


INTERNATIONAL SOFTENERS 


supply softened water 
that can form 70 scale 


International Filter Co. 
Works and General Office: 333 W. 25th Place, Chicago 
New York Pittsburgh Buffalo San Francisco 


Canadian International Filter Co., 
Confederation Life Bldg., Toronto 








IMPORTANT BULLETINS 
Moguitnte of the Power Plant’s a Chinsiny Loss 
Uehling, Combustion 
Relation pads rn and and Money ¥ Wasted up the 


By ©. C. Phelps, ee Engineer 
C® C02 
© 
15% CO 
Soe 


THEORETICAL 40% EXGESS 100% EXCESS 200% EXCESS 
AIR SUPPLY AIR SUPPLY AIR SUPPLY AiR SUPPLY 
10% Loss 14% Loss 20% Loss 30% LOSS 


These bulletins eS ee ee: facts about economical combustion 
graphically as above. They are the asking. 


UEHLING INSTRUMENT CO. #3,ee0s, 8 
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a temperature 


instruments 


Ask any user of Tycos equipment. Looks like 
a list of the world’s longest, consequently most 
progressive business. For over 70 years this 
organization has been building temperature in- 
struments. Problems submitted us have been 
studied and solved thru the proper temperature 
instrument. Evidence surely that we are capa~ 
aes. ble of repeating past performances, or perhaps 
nt ain : more correctly dignified by the term achieve- 


% 


RECORDING 


Tycos Buildin 
be ae te ip ments. Put us toa test. “~ « 


Toronto, Ont., Canada 


— 


aylor Instrument Companies 
Rochester NY, USA. 


Theres aTycos and Taylor temperature instrument for every purpose 





Guaranteed Reliability for All 


a * i 
ason Kegulating Devices sien Pipe 
Regulator. — For 
SS the 
. ‘ ‘ ischarge pres- 
The Mason trade mark itself is a guarantee of continued sure of steam 
° "ie ° m . ; | driven pumps— 
satisfaction and uninterrupted operation, for past service and 10 to 150 _ Ibs. 
ee A a ms pressure. Sizes 
the proven principles after which Mason devices are designed Yi!" - aipronse 
° ° ° : ‘ . Z «-- 
are the basis on which we make our claims. ‘ ‘body, 
‘I bronze mounted. 


As they have saved for others, so will they save fuel, 
money, time and labor for you. 


The Mason line includes many 
more devices than those shown here, . Mason Excess Pressure 
Boiler Feed Line Regu- 


but all are fully described in the ee Contreliaes 
> steam driven boiler feed 


220-page Mason catalog, a copy of §& i bromse body. Bisea Sv ie 
which will be sent you immediately iron body, bronze mounted. 
upon receipt of your request. Write 


today. 








nce 


Mason Standard Reduc- 
ing Valves.—Reduces and 
maintains even pressure 
of steam or air regardless 
of the variation of the 
initial pressure or of the 
volume of steam or air re- 
quired, Sizes 144"-2” 
bronze body. Sizes 214”- 
10” iron body, bronze 
mounted. 


Mason Regulator 
Company 


Dorchester Center, Boston, Mass. 


co uhhh haa e 
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AS VALUABLE To You AS 
THE COMPASS To THE MARINER 








66 > 
Steam, Air and 
99 
Pressure” Gauges 
66 99 
Type “D 

Standard single seamless drawn bourdon 
tube. 

For pressures from 100 to not over 500 Ibs. 

All wearing bearings phosphor bronze 
bushings. 

Short, strong, non-freezable spring. 


Pinion, Arbor, Hair Spring, phosphor bronze. 
Sector cast bronze teeth four times width of 
regular sectors. 
Nine sizes—dials 3% 
to 12 inches. 
Cases Finished in 
Iron, Brass or Nickel 
Plated. 
Send for Catalog 
No. 200. 





ee 
Type “D” 


J. E. LONERGAN CO. 


Established 1872 


We make Indicating 
and Recording 
Liquid Level Gauges. 
Thermometers, Pres- 
sure Gauges, CO2 
Recorders, etc., for 


Imagine running your boiler with- 
out pressure gauges or your feed 
water heaters without thermom- 
eters. 


You will probably agree that with- 


Philadelphia Pennsylvania 











use On: out indicating and recording instru- 
Boilers ments of some kind your power 
Feed Water Heatere | Plant would be like a ship without 
a compass. 


Isn’t it, therefore, of the utmost 
Fiue Ge importance that your instruments 

~~ be absolutely trustworthy? 
Condenser Dis- 


charges Foxboro instruments are built with 
Hot Wells a knowledge of the need for per- 
Turbine Exhausts manent dependability. The Fox- 
Turbine Bearings boro improved helical tube move- 
Turbine Oil Pumps ment is an effective combination 
Generator Fields of sensitiveness and strength, the 
Fuel Oil Pumps result of painstaking development. 
Fuel Oil Storage The three point support clock 
Transformers, etc. movement was designed especially 
by Foxboro engineers to insure 
maximum dependability. Other de- 
tails of design emphasize this single 
purpose—dependability. 

Every Foxboro Instrument must 
pass tests which prove it worthy of 
its responsibility as the Compass 
of Industry. 
Write to Dept. D for complete information about any 
or all of our instruments. 


THE FOXBORO CO., Inc. 


FOXBORO, MASS. U.S.A, 
New York Chicago Boston Tulsa 
Pittsburgh Philadelphia San Francisco Birmingham 
Peacock Bros,, Ltd., 179 Delorimier Ave., Montreal, = 


OXBORC 


TRADE MARK 


THE COMPASS OF /NDUSTRY 


Seonomizer Inlets 
and Outlets 


Steam Lines 











How About 
That Raise? 


Don’t be a back-number, poorly- 
paid engineer. 
Get a Trill Indi- 
cator and become 
an Efficiency En- 
gineer with their 
high salary. 
Special discount 
for the next 30 days. 


The Trill Indicator Co. 


Pine Street, Corry, Pa. 














Hays Improved Gas 
Analyzer 





ct—rugg id ‘ate, mp!) the 
Hays patented steel wool method of 
breaking up the gas and presenting a 
large absorption surface—the most accu- 
rate and rapid known. CO» analysis 
can be made in 30 seconds, complete 
analysis for COg, Og and CO in 4 
minutes. No troublesome pinch clamps 
and rubber connections, no glass cocks 
to stick. We use a special needle valve 
with renewable seat. 
Neat leather carrying cases for Con- 
sulting and service engineers, 

Better send for literature. 


» Just off the press, 16th 
¥ Edition (110,000). 
Build Up Furnace 
, ppliances 
1032 E. Eighth Street 
MICHIGAN CITY, INDIANA 
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There are 
times when 
the supervisor 

should keep in close 

touch with important 

processes involving 
the use of heat—when he 
should know every tempera- 
ture variation. 


_. This would be an easy matter 
if it were possible for him to be 
“on the spot,” but desk execu- 
tives can’t trot around the plant 
all day. And that is where the 
Sarco Indicating Thermometer 
demonstrates its value. It brings 
the temperature right to the 
desk of the supervisor, factory 
superintendent or other execu- 
tive who watches temperatures 
in delicate heat-treat processes. 


The sensitive bulb of the 
Sarco Indicating Thermometer 
may be placed 500 ft. or more 
from the thermometer. As the 
tubing is not affected by the 
temperature of the rooms 
through which it passes, the dial 
will always indicate the exact 
temperature at the bulb, in dry- 
ing rooms, vats, retorts or other 
receptacles under surveillance. 


Indicating. SARCO 


is manufactured in our own laboratories, by experienced ther- 

mometer makers, and in all essentials follows the basic patents 

of Prof. Fournier, the eminent French thermometric authority. 
Hundreds of thousands of 
“Fournier” thermometers are 
in use abroad, in laboratories 
and plants where absolute ac- 
curacy is essential. 


The Sarco is furnished in 
any desired range, from 
minus 90 deg. F. to plus 1300 
deg. F. A strong, practical, 
durable instrument, in spite 
of its extreme sensitiveness. 

We'll give you an oppor- 
tunity to test the extreme ac- 
curacy of the Sarco without 
charge for 30 days. 


Write for Booklet B-152 


SARCO CO., INC. 


230 Broadway, New York City 


Buffalo Chicago Cleveland 
Detroit Philadelphia 
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PRACTICAL— 


for All General Testing 


Bulletin 2006 describes and illustrates this 
NEW SERIES. These instruments are the 
most remarkable of their class and type ever 
brought out—inasmuch as they are absolutely 
PRACTICAL yet so unusually SMALL, light, 
compact and inexpensive. 


Weston, Jr. 


Portable A. C. Wattmeters, VolEt- 


meters, Ammeters, Milliammeters 


If you are an engineer—or are interested in an 
Industrial Plant, Power Plant, Factory or Cen- 
tral Station—you should be informed on these 
instruments. The BULLETIN is yours for the 
asking. Drop a postal for it TODAY. 


Weston Electrical Instrument Co. 


138 Weston Ave. Newark, N. J. 
Branch Offices in All Principal Cities 
































An Indicatin 
Instrument for 
Every Individual 
1 Need and Industrial 
Purpose 


Yy 
“Zr 


Quinny 
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Important Uses 


of the 





“Venturi” —Registered 


STEAM METER 


A close check on the steam dis- 
tribution to all parts of the plant 
insures the speedy detection of 
inefficient control and preventable 
waste. 


The Venturi may be used for measuring 
the steam flow to turbines, engines, com- 
pressors, heating or drying systems, evap- 
orators, kiers, vats, cooking kettles, vul- 
canizers, various manufacturing process- 
es or departments and to outside con- 
sumers. 


When installed in the main boiler room 
header a complete record of the total 
steam output is always available. The 
relative economy of turbines and engines 
under different steam pressures, super- 


The Meter In- 
strument indi- 
cates the instan- 
taneous rate of 








heat and loads can be easily determined. 
flow, registers 


the total flow in 


pounds and traces a con- 
tinuous record of all the 
variations in the rate of 
flow on a 24-hour circu- 
lar chart. 








Why not be sure that no 

steam waste is going on in 

our plant? Let us send you , 
ore : . end y Venturi Steam 
Bulletin No. 211. Meter. 


Builders Iron Foundry 
Providence, Rhode Island 


Pittsburgh Los Angeles 
Chicago Atlanta Portland, Ore. 
Kansas City, Mo. Dallas Toronto 
Philadelphia San Francisco Ottawa 


New York 


ASST UTUATANIOTTATINIAANSTUEATTUNITIT CO} 
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AMERICAN CHIMNEY 
CORPORATION 


OF NEW YORK 


Designers and Builders 


Radial Brick Chimneys 


May we send you 
our catalog? 


Main Office 
147 Fourth Avenue, New York 


Branches: 
Chica‘ 1101 Security Bldg. 
Cleve anal 919 American Trust Bldg. 
Philadelphia: Stephen Girard Bld3. 
Boston: 141 Milk Street 








Republic Flow Meters 
Republic CO, Recorders 


Furnish accurate facts about the efficiency and steam- 
ing capacity of each boiler, and indicate how and where 
to correct defects. Write for our bulletins. 


Republic Flow Meters Co. 


2240 Diversey Parkway, ——, oad 


" Kansas City Denver 


New York Detroit Dallas Seattle 


Philadelphia Birmingham 

Pittsburgh Los Angeles 

Boston Milwaukee 
Portland, Ore. 


San Francisco 
Dominion Flow Meters 
Co., Canada 
Burton Dunglinson 
London, England 











What Is Your 


Coal Doing ? 


The amount” each 
boiler burns daily and 
its steam - producing 
qualities is essential 
information. If you 
don’t know, better 
check up. 


C. J. COAL METERS 


will tell you accurately. 


below grade—they’ll tell it. 


If there’s waste in firing—if coal is 
They’re reliable and dependable. 


1 
With their aid you’ll surely save coal and money. Our circular 


shows how. rite for i 


C.J. Manufacturing Co. 


3427 N. Sth St. 
Philadelphia, Pa. 
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Indispensable to Low Cost Operation 


The operator who accounts for the amount of coal fed to each boiler 
and balances this factor with the power generated, invariably produces more 
power from less coal and can quickly locate and correct avoidable losses. 


Not long ago the great expense of weighing machinery often made the 
obtaining of this valuable data impractical. But now, meeting the urgent 
demand of the increasing price and uncertainty of supply of coal, a rugged, 
accurate and inexpensive coal measuring meter has been devised which is 
known as 


The BAILEY METER 
for Coal 


Built to withstand hard service, it requires no 
external power and operates with a minimum of 
attention. 


The vane is suspended within any part of a ver- 
tical run in the coal chute from a dustproof, uni- 
versal ball bearing. The counter is large and self- - 
illumined so as to be easily read 50 feet away. 


Our engineers will be glad to furnish further 


‘any Me aie . : ; 
Bailey Type V6 Meter accu- data concerning the economical control of boiler 
rately measures any granular 

material. performance. 


Send for bulletins on 


Bailey Meters for Coal Bailey Weir Meters Bailey Recording Tach- 
; Bailey Specific Gravity ometers 

Bailey Boiler Meters - 
. Recorders Bailey Multi- Pointer 


Bailey Fluid Meters Bailey Gas Meters Gages 


Bailey Meter Company 


2013 E. 46th St. Cleveland, Ohio 


















Learn 
Fuel Efficiency 














Men Who Know 
Combustion and Plant 
Efficiency in Big Demand 


With the present high cost of fuel, the boiler plant 
operative has today a most splendid opportunity to 
make real progress in the field of Combustion Engineer- 
ing. Big salaries await the man who knows how to 
cut down fuel expenses, and promote efficient plant 
management. Every plant, sooner or later, will require 
the services of a man who knows Combustion. This is 
practically the only field of Engineering where there 
are not enough men to meet the demand. 


Your Opportunity 


Through the Hays Course in Combustion Engineering 
and Boiler Room Management, you have the oppor- 
tunity of learning Combustion through the short-cut 
method in your spare time. The Course has been pre- 
pared by the leading experts in Combustion. The fee is 
low, and can be paid on the easy-payment plan if desired. 


Start Now 


Now is the time to get started in the field of Com- 
bustion Engineering. Although you may not have made 
the progress you feel you should have during the past 
years, and although you may feel you have fallen into 
arut, you will find in the Hays Course a real stepping 
stone to bigger things practically from the very day 
you enroll. Plant owners are going to demand a better 
knowledge of combustion and plant efficiency on the 
part of every operative from now on. You can’t afford 
to delay getting started on the Hays Course now. 


Our Free Book “Opportunities for 


the Combustion Expert’’ 


This book is chock-full of helpful ideas for the man 
who is interested in Combustion. It tells you things to 
do to make your plant more efficient. It tells you how 
others have achieved success through the Hays Course 
during their spare time, and how you can do the same. 
It costs you nothing to: nvestigate. Send the coupon 
below today, and we will be glad to send you this book 
by return mail without any obligation, of course. 


Hays School of Combustion 
Dept. 23-A, 1412-1414 So. Michigan Avenue, Chicago 


HAYS SCHOOL OF COMBUSTION 
Dept. 29-4 1412-1414 So. Michigan Ave., Chicago 


Send “Opportunities for the Combustion Expert’’ free. 
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WATER 


Softeners & Filters 


Tron and Oil Removal Appara: atus~Filtration 
same Gmndifioni oning Apparatus 
of every desesipiek’ 


The Dermutit Gompany 


AAO Fourth Ave. New York 











? Have You ? 


endless trouble with scale so that you are only getting 
part of the heat from the coal you 
burn? 





Then you have never tried in- 
expensive, guaranteed effective 


Hawk-Eye Compounds 


Surely you have the time to write us for information and 
prices. Do it today. 


HAWK-EYE COMPOUND CO., (xot me) 
Blue Island, Ill. 








Marion Equipment 


Soot Blowers for water tube boilers; for fire 
tube boilers; Hand Fired Stokers; Marion 
Scottdale Grates; Marion Interlocking Grates; 
Marion Rocking and Dumping Grates; Key- 
stone Rocking and Dumping Grates; Portable 
Kiln Grates; Forced Draft Blowers; Boiler 
Fronts, ete. Coal Mining Equipment; Coal 
Crushers, Coal and Coke Handling Machinery, 
Gas and Oil Engines. 


Marion Machine, Foundry & 
Supply Company 


Box 400, Marion, Indiana 











Read Prof. Stumpf’s New Book 


The Una-Flow Steam Engine 
Price $5.00 


And write us about your Steam 
Engine Problems. We are Engineers 


Stumpf Una-Flow Engine Company, Inc. 
206 E. Genesee St., Syracuse, N. Y. 
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These Books Free! our last chance 


to get eleven books 
for the price of eight 


Our Special Offer Ends December 30, 1922 


HE end is here! Promptly on the 30th day of December our Special 
Offer of 11 Power Plant Books for the price of 8 will expire. Under 
this offer every subscriber to the Power Plant Library of eight volumes 

receives FREE OF CHARGE these books: 


(1) Low’s Steam Engine Indicator. 
(2) Mason’s Arithmetic of the Steam Boiler. 
(8) Gill’s Engine Room Chemistry. 

Hundreds upon hundreds of these 11-volume sets have been purchased during 
the past few months by forward-looking power plant men. But now our offer must 
come to an end. Our stock of these three special books is practically exhausted. 
Only a few hundred sets are left to take care of the orders that we will receive during 


the next thirty days. 


Send in your order NOW and avoid being disappointed 


While we hope to be able to fill orders right up to the last day of December, frankly we don’t think the stock will last 
that long. 

So it is to your interest to grasp this opportunity NOW, while you can. You will never have a better chance—you 
will never have a bigger bargain. 

You have always wanted a set of the Power Plant Library. Get it now while you can get three interesting, helpful 
books with it without a cent of extra cost. 


11 handsome volumes Pree 


Examinat'on 


in uniform binding 


Only $16.00 4a | yong 


Easy 


The Power Plant Library is the standard 
payments 


of the power plant field—it is accurate—it is 
thorough—it is up-to-date. It is the result: 
of forty years of experience with power 
pfant problems. The man who has it has 
the best. The Library covers the whole 
field—mathematics, engine running and re- 
pair, valve setting, boilers, pipes, pumps, 
shafting, belting, governors, turbines, re- 
irigeration, electricity. Nothing is omitted. 
The solution of every problem is plainly 
worded or explained with a clear illustra- 
tion. The little stickers and the big trouble- 
some problems are worked out in advance 
for you by practical engineers who have 
been through the mill. There can be only 
one result from studying these books a few 

minutes each day—more. money in your FREE EXAMINATION ere) 0) 220) | 


pocket. 


FREE Examination 


No money down—Small 
monthly payments 


Every page in these eleven volumes will take you a step nearer 100% 
efficiency. Everything in the set is clearly written—easy to understand 
—easy to apply. It deals only with actual practice. It gives you more 
available engineering information than one man could possibly gain in 
a lifetime of experience. And remember that you see the books before 
you buy them. They are sent to you without obligation for 10 days’ 
FREE EXAMINATION. If you keep them, $2.00 a month for a few 
months pays for the entire set. But remember that this offer is for 
prompt acceptance only. You must order now if you want the free 
books. 


Send this coupon before DECEMBER 30th 


McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. 
Gentlemen :—Ship to me, all charges paid, your POWER PLANT 
LIBRARY, 8 volumes, and your special supplement of 3 volumes, 
at the special price of $16.00. If satisfactory after examination, 
I will send $2.00 in ten days and $2.00 per month until paid. If 
not wanted I will write for shipping instructions. 

(Write plainly and fill in all lines.) 


Signature 


PONOIOD MORPORD 6 oes crete cee ccectecccccvosesencceceseseccouene 


City and State 
Firm or Employer 


Occupation 
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This is your opportunity to 
save much more fuel and money 
than you ever thought it was 
possible to do. Are you aware 
of the savings permanently 
scale-free boilers will give? Let 
yours be scale free and know. 
Clip the coupon and send it 
now, for you’re throwing away 
money every minute you delay. 


The Perolin Company 


of America 


122 So. Michigan Avenue 
Chicago, Ill. 





The Boiler 
Metal Treatment 





Why Not End ALL 
Feed Water Troubles? 


There are a thousand and one different methods of 
combating scale and corrosion, practically all of which 
do the work in a measure. But PURE water—distilled 


” STANDARD 


Multicoil Evaporators 


ends ALL scale and corrosion and does it economically 
too. 
No variation in raw water effects STANDARD Evap- 
orator results—no possibility of 
coal-wasting, deteriorating im- 
purities getting by these evap- 
orators. Let our engineering 
departments give you the facts 
and figures without cost or obli- 
gation. Write for bul- 
letin on Standard Single 
and Multiple Effect 
Evaporators. 


Standard Water 
Systems Co. 


of New Jersey. 


Hampton, New Jersey 











A Water Softener 
for Boiler Piants 
The GRAVER Hot Process Wa- 


ter Softener, softens, filters and 
heats feed water up to 210° Fahr. 
All scale forming elements are re- 
moved. Boiler will operate under 
greatly increaced loads. This is the 
most efficient equipment made for 
the purpose. 


A Free Service for Plants 
That you may determine to what extent your water 
supply is affecting plant operation we will make an 
analysis of the water, giving complete and valuable 
data for your consideration. This service is without 
charge or obligation. Use coupon to secure either 
the service or literature. 


Tear out and send to 
GRAVER Corporation 
East Chicago, Indiana (8) 


0 Bulletin 504 Graver Hot Process Softener 
5 Container for Water Sample 








December 15, 1922 
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The time and expense of cleaning boilers is high but it may be cut in 


half by using 
Dixon’s 
Boiler Graphite 


The action of graphite is mechanical—not chemical, and it does not 
attack the metal. It is not affected by acid in the water or heat in the 


boilers. 
Graphite particles work their way through the fissures in the scale and 


penetrate between the scale and the metal. The scale thus loosened may be 


easily removed. 
Dixon’s Boiler Graphite is a common-sense treatment for scale. Safe, 


Economical, Efficient. 


Write for Booklet No. 96T 
“Graphite for the Boilers” 


JOSEPH DIXON CRUCIBLE COMPANY 


Jersey City, N. J. 


OG Established 1827 Oe 

















POWER PLANT 


ENGINEERING 


December 15, 1922 





‘dd 


Chas the Soot 


and Save Repairs 


Many costly and troublesome re- 
pairs are directly due to ill-kept, dirty 
and encrusted fire tubes. 


Pilley’s Combination Flue 
Brush and Scraper 


is a handy device which cleans out the 
te and ash and leaves the tubes shining 
clean. 


The Pilley is easy to operate. One turn 
of the handle contracts the scraper so 
that it will enter the tube. A turn in the 

opposite direction expands it to full size so that it comes in 
direct contact with the soot. 

The iron teeth break off the crust and the fine wire brush 
sweeps it out and scrapes the tubes clean. 

Pilley Combination Flue Brush and Scraper not only saves 
repairs, it saves heat, too. Made in all sizes, from 2 to 6-inch. 

Price, $1.00 per diameter inch. 

Write for one today or ask for further details. 


Pilley Packing & Flue Brush Mfg. Co 
611 S. Third Street, St. Louis, Mo. 
Eastern Office: 71 Fulton Street, New York. 








BoilersLastLonger 


and do better work with less fuel when 


ROTTS 


keep the tubes free from scale. It has been 
proven. The records show. 


67 Temple Street’ 


The RotoCompany Hartford,conn. 
Write for Catalogue 








A Real Fuel Saver 


The Tornado Boiler Tube 
Cleaner Does the Work 
With Dry Air 


by using just enough steam through %-inch hose to secure a strong, continuous blast. 
More efficient and economical than scraper or brush. 


The Paul B. Huyette Co., Inc. 
5 So. 18th St., Suite 8 
Philadelphia, Pa. 


Branch Office: New York, 149 Broadway 








By Strengthening the Weakest Part 
Cruise Boiler Tube Protectors 


= 


add years of service to your boilers. Their cost is but a trifle, they are easy 
to attach, and they afford a practically new set of tubes, Write for particulars. 


ise and son CRUISE & COMPANY fiizasern ¥:3. 


Telephone: 











Cut the Cost of Cleaning, 


Your Boilers 


By Using PARAGON 


Hand Hole Scrapers and 


PARAGON Machines 


for Cleanin3, Boiler Caps 


Save labor, reduce gasket costs and eliminate leaks when the 

boiler joes into service after cleaning, 

Hand Hole Scrapers and Cap Cleaning, Machines are made for 

all inside cap boilers, including, B. & W., Heine, Edge Moor, 

Franklin, ete. . 

acti The PARAGON 

Circular Power Specialties Co. 
P. O. Box 4 


Hartford, Conn. 








a 


Expel Heat-Wasting Soot 
from the boiler flues with a “Perfecticn” cleaner. A flexible 


tool, it shears away the hardest encrustation, leaving clean 
metal. Rides over blisters and welds. 


Ruggles "Perfection" Flue Cleaner 


can be obtained from dealers or direct. Our bulletin sent on 
request. 


Ruggles & Ruggles, Batavia, Illineis 
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Mechanical 
Boiler Cleaner 








Saves Fuel, Repairs, 
Shutdowns, Cleaning 


besides keeping the boiler up to full steaming capacity all 
the time. 


Because It Removes Scale Forming Matter 
Continuously and Automatically 


without trouble, chemicals, or cost, it keeps out scale 
deposit—the boiler’s worst enemy—in the way you want 
it, the most economical and dependable way. 

The Boiler Cleaner is only another of the famous line 
of SIMS Power Plant Appliances which you should know 
about, all guaranteed and with a long record of saving 
service in hundreds of the country’s power plants behind 
them. 

Write for full information. . 


The SIMS Company 


2001 Holland St., Erie, Pa. 


Manufacturers of Open and Closed Feed Water Heaters, Service 
Water Heaters, and Oil Filters. 








The old trouble with steam cutting needle THE "a ree AGO i } ie SINCE 


‘valves has been eliminated by the use of 


Monel Metal in Reliance Safety Water Col- el; Safety Water Columns 


umns. There is, literally, nothing to wear or f . 


The Reliance Gauge Column Company 


rust out in a Reliance Column. 
5932 Carnegie Ave. Cleveland 








9 
ACCURATE Get Yours Today—Won’t Cost You a Cent 
When you need a level you need it badly. Why not carry one in your pocket 
5 TT like a pencil or a jack-knife? Too big?, No. This one is only 3% in. long, 
iD heavily nickel plated and accurately made. You can easily get one free, too. 
Just send in one new subscription to POWER PLANT ENGINEERING with 
the remittance and we send you one of these handy levels by return mail. 


ALWAYS HANDY POWER PLANT ENGINEERING, 537 So. Dearborn Street, Chicago, Ill. 


The “Torpedo” Scale Remover 
goes where no inspector can and usually finds a lot of 


L.S.STARRETT CO,, ATHOL,MASS. 








scale on the center tubes overlooked by the inspector. 
The “Torpedo” is operated by air or steam and cleans —EE 
a fire tube boiler in - 

a from 2 to 4 hours. 

Sf It does the work by 
tapping the tube wall 
lightly 11,000 times per 
minute. The Original and only Genuine Scotch glass—the 

Send for a “Torpedo” toughest and clearest glass made. 


today for free trial on Perth Brand for pressures up to 200 Ibs. 


one boiler and you'll be F % 
Sdtpciotd ot thé results. Unific Brand for pressures up to 400 lbs. 


The General Specialty Company H. A. Rogers Co. ” Niven" 
72 Carroll Street - - - - Buffalo, N. Y. ea 
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Upper disc closes when boiler pressure 
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Lower disc closes when header pressure 
becomes lower than boiler pressure 


Protect your plant with 


Lagonda Automatic Cut-off Valves 


The drawings above illustrate the action of the double 
automatic Lagonda Automatic Cut-off Valve. Refer- 
ring to the left-hand illustration, when pressure is 
suddenly released within an individual boiler, as when 
a tube ruptures or other accident occurs in the boiler, 
the upper disc is carried to its seat by and held down by 
header pressure. The indicating arm rises. The Valve 
cannot be opened by hand until the pressure in the 
boiler is built up to that of the header, when the Valve 
opens automatically. 


The right-hand illustration shows how the Valve closes 
from the lower disc when pressure in the header is lost, 
as would happen in case of any accidental break in the 
header beyond the boiler. In this case the disc is held 
shut by boiler pressure, and the Valve can be opened 
when required by screwing down the handwheel, and 
as soon as the header pressure is equalized, the discs 
assume their normal balanced position. 


Such Valves installed on every boiler in your plant 
afford complete protection against the breaking loose 
of the mighty force of steam for destructive work. 


Can you afford to be without such protection? 
Catalog S-2 fully descriptive sent on request. 


agonda Mig. Co. 


FUEL SAVING SPECIALISTS gggiitces 


ST. PAUL, MONTREAL, LONDON. 











NEW YORK, 
BOSTON, PHILADELPHIA, 
ST LOUIS, CHICAGO, DETROMT, DENVER, 
Makes of Lagonda Boiler Tube and Condenser Cleaners, 

Tube Cutters, Cap and Header Reseating Machines 
and Grease Extractors 
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Sparks from the Advertising Pages 
Where Buyers and Sellers Meet 
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Profit for Men Who Think 


Another year now draws to its close. The time of 
festivals is here. Thanksgiving has passed and Christmas 
and New Year are near at hand. 


In this age of department stores, steam heated flats, 
electric lights and motor cars, we continue to celebrate 
these days in one way or another. 


Folklore tells ‘us that many holidays come down 
from the beginning of man’s habitation of the earth. 


Primitive peoples understood little of the laws gov- 
erning the tremendous natural forces, hence they peo- 
pled the universe with such gods as they could invent 
to account for the manifestations of those forces which 
they observed. 


Jupiter hurled his thunderbolts for the Greeks, the 
ancient Britons kept their all-night vigils of Hallowe’en 
to keep off the lord of death, and the Romans held fes- 
tivals for Pomona, their goddess of orchards and 
gardens. 


Whatever the racial, national, religious, family or 
individual significance of holidays today, into their cele- 
bration there enters some of the customs of centuries 
ago, such as the holly berries and mistletoe, the apples 
and nuts, once of great significance to early European 
tribes. 


Queer quirks and turns still linger in the minds of 
modern men. Bits of superstition and fragments of 
ancient beliefs are often hidden in dark corners of the 
brain, perhaps all unknown to its possessor. 


The stress of decisions forced suddenly upon us, all 
too often cause reasoning faculties, built up through 
years of training based on modern knowledge and obser- 
vation, to be swayed by some imp of ancient superstition. 


Today, as in ancient days, multitudes of people go 
through life with eyes so set on their immediate path 
of struggle or pleasure that nothing stirs.them to obser- 
vation or thought. 


Like his remote ancestors, once a man really observes 
a thing he begins to think about it. 


Men who start to think about a thing must go on 
to some conclusion of their thoughts. Without finding 
a resting place for the mind which has started on a 
journey in some field of thought, that mind will go on 
and on into insanity. 


Happily for the human race, it is possible to find 
such landing places for our little mind-flights into the 
unfathomed realms of undiscovered truth which seem to 
surround us to infinitude in every direction. 


Aroused by the phenomenon of lightning, early man 
found an explanation by simply imagining super-men 
or gods who hurled thunderbolts. 


Later other men launched their minds in flights of 
observation and thought on this same subject and per- 


formed such experiments as sending up a kite to bring 
down sparks from the clouds or making sparks by turn- 
ing a crank and collecting them in a glass jar. 


Long after this peculiar force of electricity had been 
harnessed to all kinds of every-day work familiar to civ- 
ilized people and had become so common that they gave 
it no thought, some men kept right on observing, ques- 
tioning, thinking and experimenting with it. 


In the past year millions of people have become 
familiarized with a new manifestation, that of radio. 
Also one of the greatest minds still found enough inter- 
est in that first-observed electrical phenomenon, the flash 
of lightning, to work out a very close imitation of 
nature’s lightning flashes and to hurl thunderbolts 
around a laboratory very much as Jupiter is supposed 
to have done from that great mountain top in ancient 
Greece. 


It is well for men to pause in this yearly cycle to 
give thanks for the harvest, to reunite family groups 
and to make merry together in the simplest, most last- 
ing joys of human association, that of giving freely to 
others. 


It is well also to stop and THINK of the past year, 
of how to avoid mistakes and neglects if that year could 
only be relived. 


More important still is it to resolve to think better 
in the future, to more profitably translate experience 
gained, knowledge acquired, lessons bitterly learned into 
acts guided by greater wisdom. 


Take into the mind all that men, books and observa- 
tion can teach; stir them around and absorb from them, 
and then give out a higher form of truth in words, acts 
and deeds. 


Men are so thinking in the great field of power that 
newer and better things will be created from these 
thoughts of men. 


To keep up with the procession requires. greater con- 
centration of purpose, more economy of time, and a 
closer application. 


Men are bound for the bumps who trust to luck, 
jump at conclusions, follow their hunches or operate 
their plants on the half-truths of tradition. 


Men will be left at the post who short-circuit the 
infinite powers of their minds by inventing imaginary 
ways to account for losses caused by slip-shod operation 
and out-of-date equipment. 


The advertising pages of POWER PLANT ENGI- 
NEERING contain the messages of men who think in 
the different phases of the problems of greater, more 
economical power generation. 


Profit by the observation, invention, experiment and 
experience which goes into the perfected improvements 
they offer. 
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turers of that product. 


Machinery, Equipment and Supplies Used In 
The Production and Transmission of Power 


Under the heading of each product listed will be found the names of the manufac- 
The index to advertisers, next to the back cover, gives 
the page numbers on which the manufacturers’ descriptive advertisements appear. 








AIR COMPRESSORS. 
Allis-Chalmers Mfg. Co., 
waukee, Wis. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
Dean Bros. Steam Pump Wks., 
Indianapolis, Ind. 

De Laval Steam Turbine Co., 
Trenton, N. J. 
Gardner Governor Co., 

Til 


Ingersoll-Rand Co., New York. 
Yeomans Bros. Co., Chicago, IIl. 


Mil- 


Quincy, 


AIR WASHERS. 
Badger & Sons Co,, E. B., Bos- 
ton, Mass. 


Spray Engineering Co., Boston. 


ALARMS, HIGH AND LOW 

WATER. 

Hills-McCanna Co., Chicago, Ill. 

Huyette Co., Inc., The Paul B., 
Philadelphia, 

Northern Equipment Co., Erie. 

Reliance Gauge Column Co., 
Cleveland, Ohio. 

Williams Gauge Co., The, Pitts- 
burgh, Pa. 


ARCHES. BOILEK AND COM- 
BUSTION, 
Betson Plastic Fire Brick Co., 
Ine., Kkome, N. Y. 
M. H., Chicago. 
E. Chi- 


Detrick Co., 
Green Engineering Co., 
cago, Ind. 
Harbison - Walker 

Co., Pittsburgh, 
— Fire Brick Co., 


tack °-Fire-Brick Arch Co., 
Minneapolis, Minn. 

McLeod & Henry Co., Troy, N.Y. 

Quigley Furnace Specialties Co., 


Refractories 


Chi- 


Inc., N. ¥. 
Washburn & Granger, Inc., N. Y. 


ASH CONVEYING SYSTEMS. 
Detrick Co., M. H., Chicago. 
Green Engineering Co., E. Chi- 

cago, Ind, 
Hagan Corp., The, Pittsburgh. 
Jeffrey Mfg. Co., The, Colum- 
bus, Ohio. 
Link-Belt Company, 
Stephens - Adamson 
Aurora, Ill. 


Chicago. 
Mfg. Co., 


BABBITT METAL, 
Magnolia Metal Co., N. Y. 
Scully Steel & Iron Co., Chicago. 


BAROMETERS. 
Taylor Instrument Cos., Roches- 
cor, N. TF. 


BEARING METAL, 
Magnolia Metal Co., N. Y. 
Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 


BEARINGS, 


National Tube Co., Pittsburgh. 


BELT CONVEYORS, 
Jeffrey Mfg. Co., 
bus, O. 
Portable 
Passaic, N. 


Stephens - Adamson 
Aurora, Ill. 


The, Colum- 


Machinery Co., Inc., 


Mfg. Co., 


BELT DRESSING. 
Cling-Surface Co., Buffalo, N. Y. 
Crandall Pkg. Co., Palmyra, N.Y. 
Dixon Crucible Co., Jos., Jersey 
ity, N. J 


BELTING, 

Belmont Pkg. & Rubber Co., 
Philadelphia. 

New York Belting. & Packing 
Co., New York, N. Y. 

Quaker City Rubber Co., Phila. 

Voorhees Rubber Mfg. Co., Jer- 
sey City, N. J. 


BELTING, SILENT CHAIN. 
Link-Belt Co., Chicago, Ill. 


BLOWERS, FAN & FURNACE. 

Coppus Engineering Corp., Wor- 
cester, Mass. 

De Laval Steam Turbine Co., 
Trenton, N. 

Ingersoll-Rand Co., New York, 

Perfection Grate & Supply Co., 
Springfield, Mass, 

Sturtevant Co., B. F., Boston. 

Terry Steam Turbine Co., Hart- 


ord, Conn. 
Wing Mfg. Co., L. J., New York. 


BLOWERS, STEAM. 


McClave-Brooks Co., Scranton. 
. Schutte & Koerting Co., Phila. 


BLOWERS, TUBE. 
Diamond Power Specialty Corp., 
Detroit, Mich. 
Marion Mach. Fdry. & Supply 
Co., Marion, Ind. 
Pilley Pkg. & - agg A ee: Mfg. 
Co., St. Louis, M 
Sherwood Mfg. Co., Buffalo, N.Y. 


BLOWERS, TURBINE. 


Moore Steam Turbine 
Wellsville, N. Y. 


BOILER BAFFLES. 

Betson Plastic Fire Brick Co., 
Inc., Rome N. Y. 

Engineer Co., The, New York. 

Johns-Manville, Inc., New York. 

Jointless Fire Brick Co., Chicago. 

King Refractories Co., Inc., Buf- 
falo, N.. ¥. 

Quigley Furnace Speciarties Co., 
ne., A 


Corp., 


BOILER CAP CLEANERS. 
Paragon Power Spec. Co., Hart- 
ford, Conn. 


BOILER CLEANERS, METAL 
TREATMENT. 
Perolin Co. of Amer., The, Chi- 
cago, Ill. 


BOILER COMPOUND. 


Dearborn Chemical Co., Chicago. 

Hawk-Eye Compound Co., Blue 
Island, Ill. 

Perolin Co. of Amer., The, Chi- 
cago, Ill. 


BOILER COMPOUND FEEDERS. 
Hills-McCanna Co., Chicago, III. 


BOILER COVERING. 


Celite Products Co., New York. 
Quigley Furnace Specialties Co., 
Ine.,, N. Y. 


BOILER FEED WATER PURI- 
FYING APPARATUS, 


Griscom-Russell Co., New York. 
Permutit Co., New York, . # 


BOILER FRONTS & DOORS. 
Washburn & Granger, Inc., N. Y. 


BOILER MOUNTINGS. 
Lunkenheimer Co., Cincinnati. 


BOILER SETTING CEMENT. 
Betson Plastic Fire Brick Co., 
Inc., Rome, N. Y. 
Huyette Co., Inc., The Paul B., 
Philadelphia. 
Jointless Fire Brick Co., Chi- 


cago. 
King Refractories Co., Inc., Buf- 
falo, ‘° _ 
Quigley Furnace Specialties Co., 
Ine.,, N. Y. 


BOILER SETTINGS. 


Betson Plastic -, Brick Co., 


Inc., Rome, 
Hagan Corp., The, Pittsburgh. 
Harbison-Walker Ref. Co., Pitts- 
burgh, Pa. 


—- Fire Brick Co., Chi- 

cago. 

King Refractories Co., Inc., Buf- 
falo, N. Y. 

McLeod & Henry Co., Troy, N. Y. 

Quigley Furnace Specialties Co., 
Inc,, N. Y. 


BOILERS. 


Babcock & Wilcox Co., N. Y. 

Badenhausen, Phillips, Phila. 

Casey-Hedges Co., The, Chat- 
tanooga, Tenn. 

Chandler & _— Co., Indian- 


apolis, In 
Connelly , a Co., The D., 
Cleveland, Ohio, 
oom. joel Iron Co., Edge Moor, 
Erie City Iron Works, Erie, Pa. 
Heine Boiler Co., St. Louis. 
Kingsford Fdry. & Mach, Wks., 
Oswego, N. Y. 
Ladd Cé6., Geo. T., Pittsburgh. 
Page Boiler Company, Chicago. 


Union Iron Wks., Erie, Pa. 
Vilter Mfg. Co., Milwaukee, Wis. 


BOILER TUBE PROTECTORS. 
Cruise & Co., Elizabeth, N. J. 


BOILER TUBES. 


National Tube Co., Pittsburgh. 
Scully Steel & Iron Co., Chicago. 


BOILER WALL COATINGS. 
Johns-Manville, Inc., New York. 


BOOKS AND SCHOOLS. 


Hays School of Combustion, 
Chicago. 

McGraw-Hill = Co., Ine., New 
York, N. 

Stumpf Una-Fiow Engine Co., 
Syracuse, N. Y. 


BRUSHES, DYNAMO AND 
MOTOR, 
Dixon Crucible Co., Jos., Jersey 


BRUSHES, GRAPHITE. 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 


CASTINGS, 


Hills-McCanna Co., Chicago, Ill. 
Neemes Bros., Inc., Troy, N. Y. 


CEMENT, ASBESTOS, 


New York Belting & Packing 
Co., New York, N. Y. 


CEMENT, HIGH TEMPERA- 

TURE. 

Jointless Fire Brick Co., 
cago. 

King Refractories Co., Inc., Buf- 
falo, N. 

Quigley "Furnace Specialties Co., 
Inc., N. Y. 


CEMENT, IRON. 
Smooth-On Mfg. Co., 
City, N. J. 


Chi- 


Jersey 


CHAIN PIPE WRENCHES. 
“es & Co., J. H., Brooklyn, 


CHAINS, DRIVE, 
Jeffrey Mfg. Co., 


bus, O. 
Link-Belt Company, 


The, - 
Chicago, 


Colum- 


CHIMNEYS. 
American Chimney Corp., N. Y. 


CLEANERS, BOILER TUBE, 
General Specialty Co., Buffalo. 
Huyette Co., Inc., The Paul B., 


Philadelphia. 
Lagonda Mfg. Co., Springfield, 
Ohio. 


Liberty a, Lg Pittsburgh, Pa. 
Pierce Co., T e Wm, B., Buffalo. 
es * Pkg. _ Flue Brush Mfg. 
St. Louis, Mo. 

Roto Co., The, Hartford, Conn. 

Ruggles & Ruggles, Batavia, Ill. 
Scully Stéel & Iron Co., Chicago. 
Sherwood Mfg. Co., Buffalo, N.Y. 


COAL AND ASH-HANDLING 
MACHINERY, 
Detrick Co., M. H., Chicago. 
Green Engineering Co., E. Chi- 
cago, Ind. 
Hagan Corp., The, Pittsburgh. 
Jeffrey Mfg. Co., The, Colum- 


bus, O. 
Link-Belt Co., Chicago. 
Portable Machinery Co., 


Passaic, ° 
Stephens - Adamson Mfg. Co., 


Aurora, Ill. 


Inc., 


COAL CRUSHERS. 
Jeffrey Mfg. Co., The, 
bus, O. 
Pennsylvania Crusher Co., Phila. 
Stephens- Adamson Mfg. Co., 
Aurora, Ill, 


Colum- 


COAL STORAGE EQUIPMENT. 
Jeffrey Mfg. Co., The, Colum- 
us, O. 
Link-Belt Company, 
Stephens - Adamson 
Aurora, Ill, 


atone. 
Mfg. Co., 


COCKS, AIR AND STEAM. 
Dart Mfg. Co., E. M., 
dence, R. I. 
Powell Co., Wm., Cincinnati, O. 
Williams Valve Co. oa: Se ee Cin- 
cinnati, Ohio, 


Provi- 


COCKS, BLOWOFF. 


Scully Steel & Iron Co., Chicago. 
Williams Gauge Co., The, Pitts- 
burgh, Pa, 


COILS AND BENDS, 
Badger & Sons Co., E. B., Bos- 
ton, Mass, 


COMBUSTION APPLIANCES. 


Hays Corp., The Jos. W., Michi- 
gan City, Ind. 
mad Flow Meters Co., Chi- 


cag 
Uehling. “Instrument Co., Pater- 
son, N, J. 


COMBUSTION (CO2) RECORDER. 
vines Co., Inc., The, Foxboro, 


ass. 
Hays Corp., The Jos. W., Michi- 
gan City, Ind. 
Huyette Co., Inc., The Paul B., 
Philadelphia. 
Pierce Co., The Wm. B., Buffalo. 
wae Flow Meters Co., Chi- 


Pater- 


cago. 
Uehling Instrument Co., 
son, N. J. 


COMMUTATOR DRESSER, 


Ideal Commutator Dresser Co., 
Chicago, Ill. 


COMPOUND, PIPE JOINT. 
Dixon a ge Co., Jos., Jersey 


Cit J. 
cuatn: - Mfg. Co., 


City, N. J. 


Jersey 


CONDENSERS. 

American Steam Pump Co., Bat- 
tle Creek, Mich. 

Dean Bros, Steam Pump Wkzs., 
Indianapolis, Ind. 

Elliott Company, Jeannette, Pa. 

Griscom-Russell Co., New York. 

Ingersoll-Rand Co., New York. 

Manistee Iron Works, Manistee, 


ich, 
Ross Heater & Mfg. Co., Buffalo. 
Schutte & Koerting Co., Phila. 
Standard Water Systems Co. of 
N. J., Hampton, N. J. 
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Canadian Factory: 2454-64 Dundas Street, Toronto, Ontario. 
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CONVEYORS. 
Detrick Co., M. H., Chicago. 
Green Engineering Co., E. Chi- 
cago, Ind, 
Hagan Corp., The, Pittsburgh. 
Jeffrey Mfg. Co., The, Colum- 


bus, O. 
Link-Belt Company, Chicago. 
Stephens- Adamson Mfg. Co., 
Aurora, IIl. 


COOLERS, OIL. 


Griscom-Russell Co., New York. 
Schutte & Koerting Co., Phila. 


COOLING SYSTEMS. 
Badger & Sons Co., E. B., Bos- 
ton, Mass, 
Spray Engineering Co., Boston. 


COUNTERS, REVOLUTION. 
Foxboro Co., Inc., The, Foxboro, 
Mass. 
Lonergan Co., J. E., Phila. 
Schaeffer & Budenberg Mfg. Co., 
& Amer, Steam Gauge & Valve 
Mfg. Co. Div., Brooklyn. 


COUPLINGS, COMPRESSION 
8 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


COUPLINGS, UNION. 
Dart Mfg. Co., E. M., Provi- 
dence, R. L. 


CUT GEARS. 
Earle Gear & Mach. Co., 
Philadelphia, Pa. 


The, 


DRAFT, BALANCED. 
Engineer Co., The, New York. 


DRILLS, COMPRESSED AIR & 
ELECTRIC, 
Ingersoll-Rand Co., New York. 


DYNAMOS AND MOTORS. 


Allis-Chalmers Mfg. Co., Mil- 
waukee, is. 

De Laval Steam Turbine Co., 
Trenton, N. J. 

Engberg’s Elec. & Mech. Wks., 
St. Joseph, Mich. 

General Electric Co., Schenec- 
tady, N. Y. 

Kerr Turbine Co., Wellsville, 


diniapiuuae Co., B. F., Boston. 
Terry Steam Turbine Co., Hart- 
ford, Conn. 


ECONOMIZERS, FUEL, 


Sturtevant Co., B. F., Boston. 


EJ ECTORS. 
Sherwood Mfg. Co., Buffalo, N.Y. 


ELECTRICAL SUPPLIES, 


General Electric Co., Schenec- 
tady, N. Y. 

Ideal Commutator Dresser Co., 
Chicago, Ill. 


ELIMINATORS, AUTO, STEAM, 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 
Robertson & Sons, Jas. L., N. Y. 


ENGINES, GAS AND GASOLINE, 


Allis-Chalmers Mfg. Co., Mil- 
waukee, is. 
Cooper Co., C. & G., Mt. Ver- 


non, Ohio. 


ENGINES, OIL, 
Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 
Hadfield-Penfield Steel Co., The, 
Bucyrus, Ohio. 
Ingersoll-Rand Co., New York. 


ENGINES, STEAM. 
ao ey Mfg. Co., Mil- 
Chandler & Taylor Co.,” Indian- 
apolis, Ind. 
Chuse Engine & Mfg. Co., Mat- 


toon, Ill. 
Cooper Co., o & G., Mt. Ver- 


N, 
On "Wlee. & Mech, Wks., 
St. Joseph, Mich. 
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Erie City Iron Works, Erie, Pa. 


Harrisburg Corp., The, Harris- 
burg, Pa. 
Kerr Turbine Co., Wellsville, 


x. 
Kingsford Fdry. & Mach. Wks., 
Uswego, N,. Y. 
skinner Engine Co., Erie, Pa. 
Troy Eng. & Mach. Co., Troy, 


Pa. 
Vilter Mfg. Co., Milwaukee, Wis. 


ENGINE STOPS, AUTOMATIC, 


Strong, Carlisle & Hammond 
Co., Cleveland, Ohio, 


ENGINE TRIMMINGS. 
Sherwood Mfg. Co., Buffalo, N. Y¥. 


EVAPORATORS. 
Standard Water Systems Co. of 
N. J., Hampton, N, J. 
Sugar Apparatus Mfg. Co., The, 
Philadelphia, Pa. 


EXHAUST HEADS. 

Burt Mfg. Co., The, Akron, O. 

Direct Separator Co., Inc., Syra- 
cuse, N. 

Hoppes Mfg. Co., Springfield, O. 

Ohio Body & Blower Co., The, 
Cleveland, Ohio. 

Patterson-Kelley, New York. 

Robertson & Sons, Jas. L., N. Y. 

Sims Co., The, Erie, Pa. 

Watson & McDaniel Co., Phila. 

Wright-Austin Co., Detroit, Mich, 


EXPANDERS, TUBE, 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


EXTRACTORS, OIL AND 

GREASE, 

Blackburn-Smith Corp, N. Y. 

Lagonda Mfg. Co., Springfield, oO. 

Schaeffer & Budenberg Mfg. Co., 

& Amer, Steam Gauge & Valve 
Mfg. Co. Div., Brooklyn. 

Sims Co., The, Erie, Pa. 

Standard Water Systems Co. of 
N. J., Hampton, N. J. 


FANS, ELECTRIC. 
Coppus Engineering Corp., Wor- 
cester, Mass. 
General Electric Co., 
tady, N. Y. 
Sturtevant Co., B. F., Boston. 
Wing Mfg. Co., L, J., ‘New York, 


Schenec- 


FANS, EXHAUST AND VENTI- 


LATING, 
Coppus Engineering Corp., Wor- 


cester, Mass. 
Kerr Turbine Co., Wellsville, 
The, 


i A 
Ohio Body & Blower Co., 
Cleveland, Ohio. 
Sturtevant Co., B. F., Boston. 
Wing Mfg. Co., L. J., New York. 
FAUCETS. 
Kennedy Valve Mfg. Co,, Elmira, 
ze 


FEED-WATER FILTERS. 


Blackburn-Smith Corp., N. 
Elliott Company, Jeannette, Xba. 
Graver Corp., E. Chicago, Ind. 
Griscom-Russell Co., New York, 
International Filter Co., Chicago. 
Lagonda Mfg. Co., Springfield, O. 
Permutit Co., The, New York. 
Standard Water Systems Co. of 
N. J., Hampton, N. J. 


FEED-WATER HEATERS AND 
PURIFIERS. 
Blackburn-Smith Corp., N. Y. 
Elliott Company, Jeannette, Pa. 
Graver Corp., E. Chicago, Ind. 
Griscom-Russell Co., New York. 
Hoppes Mfg. Co., Springfield, O. 
x, 3B. B. W.-Cochrane Corp., 
Philadelphia, Pa. 
International Filter Co., Chicago. 
Ohio Body & Blower Co., e, 
Cleveland, Ohio, 
Patterson-Kelley, New York. 
Powers Regulator Co., Chicago. 
Robertson & Sons, Jas. L., N. Y. 
Ross Heater & Mfg. Co., Buf- 
falo, N. Y. 
Schutte & Koerting Co., Phila. 
Sims Co., The, Erie, Pa. 
Standard Water Systems Co. of 
N. J., Hampton, N, J. 


Webster & ee Warren, Cam- 


den, 


FILTERS, OIL, 
Blackburn-Smith Corp., N. Y. 
Burt Mfg. Co., The, Akron, O. 
Nugent & Co., Wm. W., Chicago. 
Sims Co., The, Erie, Pa. 


FILTRATION APPARATUS. 


International Filter Co., Chicago. 
Permutit Co., The, New York. 


FIRE BRICK, 
Betson Plastic Fire Brick Co., 
Inc., Rome, ° 
Harbison - Walker. Refractories 
Co., Pittsburgh, Pa. 
Jointless Fire Brick Co., Chicago. 
King Refractories Co., Inc., Buf- 


fale, . FT. 
Liptak Fire Brick Arch Co., 
ee Minn. 
McLeod & Henry Co., “Tro ‘oy, N.Y. 
Quigley Furnace Specialities Co., 


Ince., N. Y. 
Washburn & Granger, Inc., N.Y. 


FIRE EXTINGUISHERS. 
Badger Fire Extinguisher Co., 
Boston, Mass. 
Castle, James M., Inc., Phila. 


FITTINGS, AMMONIA, 
Vilter Mfg. Co., Milwaukee, Wis. 


FITTINGS, CAST STEEL AND 


IRON. 


Reading Steel Casting Co., Inc., 
Bridgeport, Conn. 


FITTINGS, FLANGE AND PIPE. 


American a. Steam Co., Tona- 
wanda, %. 

Pittsburgh’ Tales, Fdry. & Const. 
Co., Pittsburgh, Pa. 

Power Specialty Co., New York. 

Reading Steel “es Co., Inc., 
Bridgeport, Con 

Ross Heater & Mfg. Co., Buffalo. 

Scully Steel & Iron Co., Chicago. 

Williams Valve Co., D. T., Cin- 


cinnati, Ohio. 
FLANGES, ‘ 
Dart Mfg. Co., E, M., Provi- 
ence, R. I. 
Kennedy Valve Mfg. Co., El- 
mira, N. Y. 
FLANGES, CAST STEEL AND 
TRON, 


Reading Steel Casting Co., Inc., 
Bridgeport, Conn, 


FLOATS, 
Reliance Gauge Column Co., 
Cleveland, Ohio. 


FLOW METERS. 
Bailey Meter Co., Cleveland, O. 
General Electric Co., Schenec- 

tady, N. Y. 
Hagan Corp., The, Pittsburgh. 
_" Flow Meters Co., Chi- 


Spray. scagineering Co., Boston. 


FLUE CLEANERS, 

Diamond Power Specialty Corp., 
Detroit, Mich. 

General Specialty Co., Buffalo. 

Huyette Co., Inc., The Paul B., 
Philadelphia. 

Lagonda Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburgh, Pa. 

Pierce Co., The Wm. B., Buffalo. 

Pilley Pkg. & Flue Brush Mfg. 
Co., St. Louis, Mo. 

Roto Company, Hartford, Conn. 

Scully Steel & Iron Co., Chicago. 

Sherwood Mfg. Co., Buffalo, N.Y. 


FLUE GAS ANALYSIS INSTRU- 


- MENTS, 
a Corp., a. ae. W., Michi- 
an ity, Ind 
Uehling Instrument Co., Pater- 
son, N, J. 
FURNACES. 


Combustion Eng’r’g Corp., N. Y. 

Green Engineering” Co., E. Chi- 
cago, Ind. 

Hagan Corp., The, Pittsburgh. 

Hofft Co., The M. A., Indian- 
apolis, Ind. 

nek: “tesiapesaneee Co., 


J Iron Works, Detroit. 
Riley Stoker Co., Sanford, Wor- 
cester, Mass. 


Scranton, 
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FURNACE WALLS, 
Liptak Fire ~~ ——- Co., 
Minneapolis, M’ 


FUSES, 
Johns-Manville, Inc., N. Y. 


GASKETS. 
Belmont Packing & Rubber Co., 
Philadelphia, Pa, 
Crandall Pkg. Co,, Palmyra, a2. 


New Brunswick, N. J. 
Johns-Manville, Inc, N. Y. 
Metric Packing Co., Inc., Buffalo. 
N. Y. Belting & Pkg. Co., N. Y. 
Power eo Co., New York. 
Quaker Ci ty Rubber Co,, Phila. 
Smooth-On Mfg. Co., Jersey City. 
Voorhees Rubber Mfg, Co., Jer- 

sey City, N. J. 


GAUGE COCKS. 
Hills-McCanna Co,, Chicggo, Ill. 
Huyette Co., Inc., The Paul B., 
Philadelphia, 
Lonergan Co., J. E., Phila, 
Reliance 


8-C — Mfg. Co., Fostoria, 


h 
Sherwood i By Buffalo, N.Y. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohio, 


GAUGE GLASSES. 
Crandall Pkg. Co., Palmyra, N.Y. 
Rogers Co., H. A., New York. 


GAUGES, tea 
Ashton Valve Co., Boston, Mass. 
Bailey Meter Co., Cleveland. oO. 
Hays ~~ The Jos. W., Michi- 

gan City, Ind. 


GAUGES, DRAFT. 

Bailey Meter Co., Cleveland, O. 

Foxboro Co., Inc., The, Foxboro, 
Mass. 

Hays Corp., The Jos. W., Mich- 
igan City, Ind. 

Huyette Co., Inc., The Paul B., 
Philadelphia, 

Pierce Co., The Wm. B., Buffalo. 


GAUGES, PRESSURE 
& RECORDING. 


Ashton Valve Co., Boston, Mass. 
Foxboro Co., Inc., The, Foxboro, 


Mass. 
Hays Corp., The Jos, W., Michi- 
gan City, In 
Lonergan Co., J. E., Phila, 
Republic Flow Meters Co., Chi- 


cago. 
Schaeffer & Budenberg Mfg. Co., 
& Amer, Steam Gauge & Valve 
Mfg. Co. Div., Brooklyn. 
Uehling Instrument Co., Pater- 
son, N. J. 


GAUGES, WATER. 
Huyette Co., Inc., The Paul B., 
Philadelphia, 
Lonergan Co., J. E., Phila. 
Reliance Gauge Column Co., 
Cleveland, Ohio. 


GAUGE TESTERS. 
Ashton Valve Co., Boston, Mass. 
Schaeffer & Budenberg Mfg. Co., 
& Amer, Steam Gauge & Valve 


Mfg. Co. Div., Brooklyn. 
GEARS, REDUCTION. 
Moore Steam Turbine Corp., 


Wellsville, N. Y. 


GENERATING SETS. 

Allis-Chalmers Mfg. Co., Mil- 

waukee, 8. 

Engberg’s Elec. & Mech, Wks.. 
St. Joseph, Mich. 
Electric Co., 

: # 
Co., 


Steam Turbine 


Schenec- 
Wellsville, 


General 
tady, N. 
Kerr Tosbine 
Nw, %, 
Moore Corp., 
Wellsville, N. Y. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sturtevant Co., B. F., Boston. 

Terry Steam Turbine Co., Hart- 
ford, Conn. 


GENERATORS, ELECTRIC, 
ee ay, Mfg. Co., Mil- 


aukee, Wis. 
Engbere’s “plec. & Mech. Wkzs., 
Joseph, Mich. 
Kerr" oe Co., Wellsville, 
Ridgway Dynamo & Engine Co. 
Ridgway, Pa. 
Terry Steam Turbine Co., Hart- 
ford, Conn. 
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Would you use a locomotive 
to pull a hand car? 


T was formerly necessary to pur- 

chase a much larger heater than re- 

quired for the initial capacity of 
the plant so as to be prepared for future 
expansion and to avoid junking the 
old heater at that time. Actually this 
resulted in the same waste of energy 
as hauling a hand car with a loco- 
motive. 


The Swartwout Feed Water Heater 
eliminates this unneces- 
sary cost and waste. Ad- 
ditional plates increase 
the number of units. 
You only need to add as 
your plant grows. There 
is no lost motion, no un- 
necessary capital invest- 
ment. No waste of any 
sort. The units may be 
arranged in any way to 
meet the conditions ex- 
isting in a _ particular 
plant. 


Every power 
operating 
plant having 
exhaust steam 
available can 
now be equip- 
ped with the 
proper size 
Swartwout 
Feed Water 


* 














Swartwout 


Feed Water Heater 
built like a sectional bookcase 





Heater. Pre-heat your feed water by 
exhaust steam. Swartwout Feed Water 
Heaters (1) save your boilers from lime 
and scale forming sediment (2) lessen 
your water charges (3) save 10 to 15% on 
coal (4) heat your feed water up to 210 
degrees, and (5) cost nothing to operate. 


The exhaust steam passes through 
the Swartwout Oil Separator where the 
oil and water are completely removed. 
The necessary amount 
of steam enters the heat- 
er while the balance 
passes out of the Separa- 
tor for drying or other 
heating purposes. The 
Swartwout pays for itself 
in coal saving alone. 


Tell us about your 
own needs. We shall be 
glad to place the services 
of our Engineering De- 
partment at your dis- 
posal without obliga- 
tion. A postal 
card will do. 
The Ohio Body 
& Blower Co., 
Swartwout | 
Products 
Division, 


9206 Detroit 
Ave., Cleve- 
land, Ohio. 
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GOVERNORS, PUMP. 
Atlas Vaive Co., Newark, N. J. 
Chaplin-Fulton Mfg. Co., The, 
Pittsburgh. 
Davis a Co., G. M., Chi- 
0, 


ca) > 
Dean Bros. Steam Pump Wkzs., 
Indianapolis, Ind. 
@’Este Co., Julian, Boston. 
Foster Engineering Co., Newark, 


Gardner Governor Co., Quincy, 
Mason Regulator Co., Boston. 


Northern Equip. Co., Erie, Pa. 
8-C — Mfg. Co., Fostoria, 
0 


Squires Co., The C, E., Cleveland. 
Strong, Carlisle &  ——rcccaee Co., 
Cleveland, Oh 
Underfeed Stoker So. of Amer., 
orcester, Mass, 
Watson & McDaniel Co., Phila. 
Williams Gauge Co., The, Pitts. 


urgh, Pa. 
Wright-Austin Co., Detroit, Mich. 


GOVERNORS, STEAM ENGINE. 
a Governor Co., Quincy, 


GRAPHITE 
Cie Grasp Co., Jos., Jersey 


GRATE BARS, 
Flynn & Emrich Co., Baltimore. 


GRATES, 

Babcock & Wilcox Co., The, N. Y. 

Canton Grate Co., Canton, O. 

Combustion Eng’r’g Corp., N. Y. 

Flynn & Emrich Co., Baltimore, 

Green Engineering Co., BE, Chi- 
cago, ind. 

Hofft Co., M. A., Indtanapolis, 

Kelly Foundry & Mach. Co., 
Goshen, Ind. 

Marion Mach, Fdry. & Supply 
Co., Marion, Ind. 

McClave-Brooks Co., Scranton. 

Neemes Bros., Inc., Troy, N. Y. 

Perfection Grate & Supply Co., 
Springfield, Mass. 

Washburn & Granger, Inc., N. Y. 


GRATES, CHAIN. 
Babcock & Wilcox Co., N. Y. 


GRATING, 
WAY, 


Irving Iron Works Co., 
island City, N. Y,. 


HATCH AND SUB- 


Long 


GREASE, 
Cook's Sons, Adam, New York. 
Dearborn Chemical Co., Chicago. 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Keystone Lubricating Co., Phila. 
Uhio Grease Co., Loudonville, oO. 
Texas Co., New "York, N. Y¥. 
Vacuum Oil Co., New York, 


GREASE CUPS. 
(See Oil and Grease Cups.) 


GREASE CUPS, COMPRESSED 
AIR. 


Hunter Pressed Steel Co., Lans- 
dale, Pa. 


GREASE GUNS. 


Hunter Pressed Steel Co., Lans- 
dale, Pa, 


HEATERS, HOT WATER. 


Griscom-Russell Co., New York, 
Patterson-Kelley, New York, 
Powers Regulator Co., Chicago. 


HEATERS, OIL, 
Griscom-Russell Co., New York. 


“OISTS, 
Ingersoll-Rand Co., New York. 
Stephens- Adamson Mfg. Co., 

Aurora, IIL. 
Washburn & Granger, Inc., N. Y. 


HOSE, 
Belmont Packing & Rubber Co., 
Philadelphia, Pa. 

New York Belting & Packing 
Co., New York, N. Y. 
Quaker City Rubber Co., Phila. 
Voorhees Rubber Mfg. Co., Jer- 

sey City, N. J. 
HYDROMETERS. 
Taylor Instrument Cos., Roches- 
ter, Y. 
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HYGRODEIKS, 


Taylor Instrument Cos., Roches- 
ter, N. Y. 


ICE MAKING AND REFRIGER- 
ATING MACHINERY, 
Vilter Mfg. Co., Milwaukee, Wis. 


INDICATORS, ENGINE. 
Robertson & Sons, James L., 
New York, 
Schaeffer & Budenberg Mfg. Co., 
Amer, Steam Gauge & Valve 
Mfg. Co. Div., Brooklyn. 
ee Co., The, Corry, 


INDICATORS, SPEED. 


Trill Indicator Co., The, Corry, 
Pa. 


INJECTORS AND INSPIRATOBS. 


Schutte & Koerting Co., Phila. 
Sherwood Mfg. Co., Buftalo, N.Y. 


INSULATING MATERIAL, 


Johns-Manville, Ine., N. Y. 
Quigley Furnace Specialties Co., 


Inc, N. Y. 
INSTRUMENTS, ELECTRICAL, 
Weston Electrical Instrument 


Co., Newark, N, J. 


JOINTS, EXPANSION. 
Badger & Sons Co., E. B., Bos- 
ton, Mass, 
Badger Fire Extinguisher Co., 
Boston, Mass. 
Griscom-Kussell Co., New York. 
Ross Heater & Mfg. Co., Buffalo. 


LAMPS, ELECTRIC. 


General Electric Co., 
tady, N. Y. 


Schenec- 


LOADERS AND UNLOADERS. 
ne Mfg. Co., The, Colum- 


us, . 
Link-Belt Co., Chicago, Ill. 


Portable Machinery Co., Inc., 
assaic, 
Stephens - Adamson Mfg. Co., 
Aurora, Ill, 
LUBRICANTS. 
Cook’s Sons, Adam, New York. 


Dearborn Chemical Co., Chicago. 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Keyatens Lubricating Co., Phila. 
Ohio Grease Co., Loudonville, O. 
Standard Oil Co., Chicago. 
Texas Co., New York, N. Y. 
Vacuum Oil Co., New York, N. Y. 


LUBRICATORS. 
Cook’s Sons, Adam, New York. 
Greene, Tweed & Co., New York. 
Hills-McCanna Co., Chicago. 
Hunter Pressed Steel Co., Lans- 


ale, Pa, 
Keystone Lubricating Co., Phila. 
Lunkenheimer Co., Cincinnati. 
Manze! Bros. Co., Buffalo, N. Y. 
McCullough Mfg. Co., Minneap- 

olis, Minn. 
Ohio Grease Co., Loudonville, O. 
Powell Co., The Wm., Cincinnati. 
ae Mfg. Co., Buffalo, 


Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


LUBRICATORS, COMPRESSED 
AIR. 


Hunter Pressed Steel Co., Lans- 
dale, Pa. 


LUBRICATORS, FORCED FEED. 
Greene, Tweed & Co., New York. 
Hills-McCanna Co., Chicago, Ill. 
Lunkenheimer Co,, Cincinnati. 
Manzel Bros. Co., Buffalo, N. Y. 
seers | Mfg. Co., Buffalo, 


MECHANICAL DRAFT APPA- 

RATUOS. 

Coppus Engineering Corp., Wor- 
cester, Mass. 

Sturtevant Co., B. F., Boston. 

Terry Steam Turbine Co., Hart- 

ord, Conn. 
Wing. Mfg. Co., L. J., New York. 


METERS, AIR AND GAS. 
Bailey Meter Co., Cleveland, O. 
ee Iron Foundry, Provi- 


ence, R, I. 
Republic Flow Meters Co., Chi- 
cago, 





METERS, BOILER. 
Bailey Meter Co., Cleveland, O. 


METERS, COAL, 
Bailey Meter Co., Cleveland, O. 
C-J Mfg. Co., Philadelphia, Pa. 


METERS, FEED WATER. 
Bailey Meter Co., Cleveland, O. 
Hoppes Mfg. Co., Springfield, O. 
H. S. .-Cochrane Corp., 

Philadelphia, Pa. 

Republic Flow Meters Co., Chi- 

cago. 


METERS, OIL, 


Builders Iron Foundry, Provi- 
dence, 1 

METERS, STEAM. 

Builders Iron Foundry, Provi- 


dence, R. I. 
Republic Flow Meters Co., Chi- 
cago. 


METERS, WATER. 
Builders Iron Foundry, 


dence, ° 
Republic Flow Meters Co., Chi- 
cago. 


Provi- 


NOZZLES FOR ALL PURPOSES. 
Schutte & Koerting Co., Phila. 
Spray Engineering Co., Boston. 
Uehling — Co., Pater- 

son, 


. J. 


OIL AND GREASE CUPS. 
Cook’s Sons, —. New York. 


me + 1 Co., Lans- 
ale 

Keystone + Co., Phila, 
Lonergan Co., J. » Phila., Pa. 


Powell Co,, The Wm., Cincinnati. 

Sherwood Mfg. Co., Buffalo, N.Y. 

Standard Oil Co., Chicago, Ill. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


OIL BURNING EQUIPMENT. 
Schutte & Koerting Co., Phila. 


OILERS, TELESCOPIC, 
Nugent & Co., Wm, W., Chicago. 


OILING SYSTEMS. 
Burt Mfg. Co., The, Akron, O. 
Hills-McCanna Co., Chicago, Ii. 
Nugent & Co., Wm. W., Chicago. 


OIL SEPARATORS. 
Griscom-Russell Co., New York. 


OILS, LUBRICATING, 
Cook’s Sons, Adam, New York. 
Dearborn Chemical Co., Chicago. 
Standard Oil Co., Chicago. 
Texas Co., New York, N. Y. 
Vacuum Oil Co., New York. 


OIL TANKS. 
Manzel Bros. Co., Buffalo, N. Y. 


PACKING, METALLIC, 


Ambest Metallic Packing Co., 
New York. 
Belmont Packing & Rubber Co., 
Philadelphia, Pa. 
Crandall Pkg. Co., Palmyra, N.Y. 
Crane Packing Co., Chicago, Ill. 
Eureka Packing Co., New York. 
Metric Packing Co., Inc., Buffalo. 
Power Specialty Co., New York. 


PACKING, PISTON AND ROD. 
Belmont Pkg. & Rubber Co., 
Philadelphia, Pa. 
Crandall Pkg. Co., Palmyra, N.Y. 
Crane Packing Co., Chicago, Ill. 
Eureka Packing Co., New York. 
Goetze Gasket & Packing Co., 
New Brunswick, N. J. 
Greene, Tweed & Co., New York. 
Johns-Manville, Ine, LA 
Metric Packing _ ine. Buffalo. 
N. Y. Belting & P Co.,.N. Y. 
Pilley Pkg. & ie) Sa rash Mfg. 
Co., St. Louis, Mo. 
Quaker City Rubber Co., Phila. 
Voorhees Rubber Mfg. Co., Jer- 
sey City, N. J. 
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PACKING, SHEET. 

Belmont Packing & Rubber Co., 
Philadeiphia, Pa. 

Buckeye Rubber Products Co., 
Willoughby, O. 

Crandall Pkg. Co., Palmyra, N.Y. 

Eureka Packing Co., ll York. 

Goetze Gasket & Pack Co., 
New Brunswick, ne = 

Jenkins Bros., New York, N. Y. 

Johns-Manville, Inc, New York. 

Metric Packing Co., inc., Buffalo. 

New York Belting & Packing 
Co., New York. 

Pilley Pkg. & Flue Brush Mfg. 
Cc St. Lo 


0., St. juis, Mo. 
Quaker City Rubber Co., Phila. 
Robertson & Sons, Jas. L., N. Y. 
Voorhees ea Mfg. Co., Jer- 
sey City, N. J. 


PACKING, VALVE STEM. 
Be epee Pockies & Rubber Co., 
Philadelphia. 
a Packing Co., Inc., Buffalo. 
Y. Belting & Pig. Co., N. Y. 
Sister City Rubber Co., Phila. 


PAINT, GRAPHITE, 
oe gg Co., Jos., Jersey 


PIPE BENDING. 
Badger & Sons Co., BE. B., Bos- 


ton, Mass. 
Pittsburgh Piping & Equipmen 
Co,, Pittsburgh, Pa. 


PIPE COILS. 
Badger & Sons Co,, E. B., Bos- 
ton, Mass, 


PIPE COVERINGS. 
American Dist. Steam Co., Tona- 
wanda, N. 
Celite Products Co., New York. 
Johns-Manville, Inc., N. Y. 


PIPE, WOOD. 
American Dist. Steam Co., Tona- 
wanda, N, Y. 


PIPING, 
Chase Metal Works, Waterbury, 


Conn, 
National Tube Co., Pittsburgh. 
Pittsburgh Vaive, Fdry. & Const. 
Co,, Pittsburgh, Pa. 


PIPING CONTRACTING MANU- 
FACTURERS, 


naw Piping & Equipment 
Co., Pittsburgh, Pa, 

Pittsburgh Vaive, dry. & Const. 
Co., Pittsburgh, Pa. 


PLANIMETERS. 
Ashton Valve Co., Boston, Maas. 
7 Co., Inc., The, Foxboro, 


ass. 

Robertson & Sons, Jas. L., N. Y. 

Trill Indicator Co., The, Corry, 
Pa. 


PORTABLE CONVEYORS. 


Jeffrey Mfg. Co., The, Colum- 
bus, Ohio. 

Portable Machinery Co., Inc., 
Passaic, N. J. 

Stephens-Adamson Mtg. Co., 
Aurora, Ill. 


PULLEYS, FRICTION CLUTCH. 
Link-Belt Co., Chicago, Ill. 


PULVERIZERS, COAL, 
Combustion Eng’r’g Corp., N. Y. 
Erie City Iron Wks., Erie, Pa. 
Jeffrey Mfg. Co., The, Colum- 


bus, O. 
Pennsylvania Crusher Co., Phila. 


PUMPING SYSTEMS, AIR LIFT. 
Ingersoll-Rand Co., New York. 


PUMPS, BOILER FEED. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
Coppus Engineering Corp., Wor- 
cester, Mass, 
Dean Bros. Steam Pump Wkzs., 
Indianapolis, Ind. 
De Laval Steam Turbine Co., 
~~ N. J. 
Gear & Mach. Co., The, 
Philadelphia, Pa. 
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The 


Boiler Plant Accessory 


Equipment Number 


The January 1, 1923, Specialized Issue of 
POWER PLANT ENGINEERING 


Successful power plant men are neces- 
sarily prophetic in their vision, taking 
measures to forestall trouble on even the 
smallest equipment as well as on the 
largest units. 


From the nature of its subject it is a 
reasonable estimate that this forthcoming 
“Boiler Plant Accessory Equipment 
Number” of POWER PLANT ENGI- 
NEERING will be more thoroughly 
studied and more often referred to than 
any one of the fourteen previous annual 
textbook numbers of POWER PLANT 
ENGINEERING, each of* which has 
treated exhaustively some special phase 
of power plant practice. 


Every engineer in every plant has a 
large number of these accessories in his 
charge; every day some of them some- 
where command his attention. To this 
January 1st Number readers will turn 
for help in their daily rounds and will 
rely on it to guide them in selecting the 
improved equipment they will find others 
are using to advantage. 


The editorial work on the Boiler Plant 
Accessory Equipment Number has pro- 


gressed to an extent which makes certain 
that it will fully meet the high expecta- 
tions of its readers who look forward to 
it with the cumulative interest aroused 
by the help they have found in previous 
annual issues. This January 1, 1923, 
Number of POWER PLANT ENGI- 
NEERING will take its place beside its 
predecessors as a worthy addition to the 
libraries of its readers. 

Besides its invaluable editorial contents 
the Boiler Plant Accessory Equipment 
Number, in its advertising pages will be 
a veritable exposition of the most modern 
machinery and equipment and will be the 
reference guide of consulting engineers, 
operating engineers, purchasing agents 
and every man who has to deal with any 
phase of the present and future condi- 
tions under which power may be profit- 
ably generated. 

The text-book character and constant 
reference value of this Boiler Accessory 
Equipment Number will develop a de- 
mand for many extra copies, as has been 
the case with previous specialized January 
Ist issues of POWER PLANT ENGI- 
NEERING. 


All regular subscribers will receive this annual number as a regular 
. issue. In the larger plants where POWER PLANT ENGINEERING is 
passed from desk to desk, extra copies are often desired to avoid constant 


reference to the office file. 


That no one may be disappointed, as has been the case in former years, 
when we have received hundreds of orders for extra copies which we could 
not fill, we urge you to consider your requirements and 


Order Extra Copies Now 


50 Cents—Postage Prepaid 


Included with All Regular Subscriptions at $2.00 a Year 


SEND ALL ORDERS AND REMITTANCES TO THE 


Technical Publishing Co., 537 S. Dearborn St., Chicago 
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ees Governor Co., Quincy, 


1 
Ingersoll-Rand Co., New York. 
Kerr Turbine Co., Wellsville, 


M, . 

Kingsford Fdry. & Mach. Wks., 
Oswego, N. Y. 

Manistee Iren Works, Manistee, 


Mich. 

McGowan Co., The John H., Cin- 
cinnati, Ohio. 

Moore Corp., 


Steam Turbine 

Wellsville, N. Y. 

Warren Steam Pump Co., War- 
ren, Mass. 


PUMPS, CENTRIFUGAL. 

Allis-Chalmers Mfg. Co., 
waukee, Wis. 

American Steam Pump Co., Bat- 
tle Creek, Mich. 

Coppus Engineering Corp., Wor- 
cester, Mass. 

De Laval Steam Turbine Co., 
Trenton, N. J. 

Earle Gear’ Mach. Co., The, 
Philadelphia, Pa. 

Ingersoll-Rand wy New York. 

Kingsford ye & Mach. Wkza., 
Oswego, N. 

4 Iron Works, Manistee, 
oore Steam Turbine Corp., 
Wellsville, N. Y. 

ss Equipment Co., Erie, 

hiaceptent Co., B. F., Boston. 

Taber Pump Co., Buffalo, N. ¥. 

Terry Steam Turbine Co., Hart- 
ford, Conn, 

Yeomans Bros. Co., Chicago, III. 


Mil- 


PUMPS, DEEP WELL. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
as On Equipment Co., Erie, 
a. 


PUMPS, ELECTRIC. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
Dean Bros. Steam Pump Wkzs., 
Indianapolis, Ind. 
Earle Gear Mach. Co., The, 
Philadelphia, Pa. 
— Governor Co., Quincy, 
Nugent & Co., Wm. W., Chicago. 
Yeomans Bros. Co., Chicago, Ill. 
PUMPS, ELEVATOR AND FIRE, 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
Dean Bros, Steam Pump Wkzs., 
Indianapolis, Ind. 
De Laval Steam Turbine Co., 
‘Trenton, 
Farle Gear & Mach. Co., The, 


Philadelphia, Pa. 
Manistee Iron Works, Manistee, 


Mic 
Yeomans Bros. Co., Chicago, Ill. 


PUMPS, ITYDRAULIC PRESSURE. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
Dean Bros. Steam Pump Wkzs., 
Indianapolis, Ind. 
McGowan Co., The John H., Cin- 
cinnati, Ohio. 


PUMPS. JET, 
Manistee Iron Works, Manistee, 
Mich. 


PUMPS, OIL. 
ae Governor Co., Quincy, 
Lonergan Co., J. E., Phila. 


Manze! Bros. Co., Buffalo, N. Y. 
McCullough Mfg. Co., Minneapo- 
lis, Minn. 


PUMPS, POWER. 

Barle Gear & Mach. Co., 
Philadelphia, Pa. 

= Governor Co., 


Warren Steam Pump Co., War- 
Tren, Mass. 


The, 
Quincy, 


PUMPS, ROTARY. 
Manistee Iron Works, 
e 
McGowan Co., The John H., Cin- 


cinnati, Ohio 
Taber Pump Co., "Buffalo, mY. 


Manistee, 


PUMPS, TURBINE. 

Kingsford Fdry. & Mach. Wks., 
Oswego, N. Y 
Turbine 

N. Y. 






Moore Steam Corp., 


Wellsville, 
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PUMPS, VACUUM. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
Dean Bros, Steam Pump Wkzs., 
Indianapolis, Ind. 
Gardner Governor Co., 


1 
Ingersoll-Rand Co., New York. 
Kerr Turbine Co., Wellsville, 


N. Y. 
ssoneee Iron Works, Manistee, 
c 


Warren Steam Pump Co., War- 
ren, Mass. 


Quincy, 


PUMPS, WATERWORES. 


Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 
Earle =. Co., The, 


Gear & 
Philadelphia, P: 
Gardace Governor Co., Quincy, 
Wellsville, 


Kerr Turbine Co., 


ee 
stants Iron Works, Manistee, 


ch, 
McGowan Co., The John H., Cin- 
cinnati, Ohio. 
Moore Steam Turbine 
Wellsville, N. Y. 
a | Steam Turbine Co., Hart- 
ord, Conn. 


Corp., 


PURIFIERS, BOILER FEED. 
Graver Corp., E. Chicago, + 
meoges Mfg. Co., Springfield, O. 

. . .-Cochrane Corp., 
Philadelphia, Pa, 
Sims Co., The, 


PYROMETERS. 
Hays Corp., The Jos. W., Michi- 
gan City, Ind, 
tae Inatrament Cos., Roches- 
er, 
Uehling Instrument Co., Pater- 
son, . . 


RECORDING INSTRUMENTS, 
Hays Corp., The Jos. W., Michi- 
gan City, Ind. 
Uehling Instrument Co., Pater- 
son, N. J. 


REDUCING WHEELS, 
Ashton Valve Co., Boston. 
Wm. W., Chicago. 
Robertson & Sons, Jas. L., N. Y. 
Trilt Indicator Co., The, Corry, 
Pa. 


REGULATORS, DAMPER. 

Atlas Valve Co., Newark, N. J. 

a’Este Co., Julian, Boston. 

Engineer Co., The, New York. 

Huyette Co., "Inc., The Paul B., 
Philadelphia, 

Mason Regulator Co., Boston. 

National Regulator Co., Chicago. 

Powers Regulator Co., Chicago. 

Robertson & Sons, Jas, L., N. Y. 

Underfeed Stoker —_ of ‘Amer., 
Worcester, Ma: 

Wing Mfg. Co., L. od New York. 


REGULATORS, FAN ENGINE. 
Atlas Valve Co., Newark, N. J. 
Foster Engineering Co., Newark, 


N. J. 
Underfeed Stoker Co. of Amer., 
Worcester, Mass. 


REGULATORS, FEED WATER. 
eo -Fulton Mfg. Co., Pitts- 
ur, 
Bliiott a Jeannette, Pa. 
Lagonda Mfg. Co., Springfield, 


Ohio. 
Northern Equipment Co., Erie, 
a. 
8-C Regulator Mfg. Co., Fostoria, 


0. 

Squires Co., The C. EB., Cleve- 
lan, Ohio. 

Williams Gauge Co., The, Pitts- 
burgh, Pa. 

Wing Mfg. Co., L, J., New York. 

Wright- -Austin’ Co., Detroit, Mich. 


REGULATORS, PRESSURE. 
Atlas Valve Co., Newark, N. J. 
Davis Regulator Co, G. M., 

Chicago, Ill. 
Dean Bros. Steam Pump Wkzs., 
Indianapolis, Ind. 
a’Este Co., Julian, Boston. 
Foster Engineering Co., Newark, 


N. J. 
Mason Regulator Co., Boston 
Squires Co., The C. B., Cleveland. 
Strong, Carlisle & eee Co., 
Cleveland, Ohi 
Taylor Instrument “Con., Roches- 
ter, N. Y¥. 
Watson & McDaniel Co., Phila. 


REGULATORS, TEMPERATURE. 


Atlas Valve Co., Newark, N. J. 
d@’Este Co., Julian, Boston. 
Foxboro Co., Inc., The, Foxboro, 


Powers Regulator Co., Chicago. 

Sarco Co., Inc., New York, N. Y. 

Taylor Instrument Cos., Roches- 
ter, N. Y. 


RESEATING MACHINES. 
ee <r Mfg. Co., Springfield, 
0. 
Leavitt Machine Co., Orange, 
ass. 
Schiller, Jos. F., Philadelphia. 


RETURN TRAPS. 
Bundy Steam Trap Co., Nashua, 
a’Este Co., Julian, Boston. 
Ellis Drier Co., The, Chicago. 
Wright-Austin Co., Detroit, Mich, 


ROPE DRESSING AND PRE- 
SERVATIVE. 
Cling-Surface Co., Buffalo, N. Y. 


ROPE, WIRE. 
American Steel & Wire Co., 
Chicago-New York. 


SCREENS. 
W.-Cochrane 


8. B. 
Philadelphia, Pa. 
Link-Belt Co., Chicago, Ill. 


Corp., 


ceapnens « -Adamson Mfg. Co., 
Aurora, Ill, 

Strong, Carlisle &. ‘~emee Co., 
Cleveland, Ohio, 


SEPARATORS AND EXTRACT- 
ORS, STEAM AND OIL, 


a@’Este Co., Julian, Boston. 
Direct Separator Co., Inc., Syra- 


cuse N. Y. 

Elliott Company, Jeannette, Pa. 
rdner Governor Co., The, 
Quincy, Ill. 

mopees Mfg. Co.. Springfield, O. 


Corp., 
Philadelphia, Pa. 
Lindstrom’s Machine Wks., Al- 
lentown, Pa. 
Nicholson & Co., W. H., Wilkes- 


Pa. 

& Blower Co., The, 
Cleveland, Ohio. 

Patterson-Keliey, New York. 

Pittsburgh bit va. & Const. 


Co., ttsburg 
Robertson & Sons, J. , N. Y. 
Sims Co., The a. 


Erie, 
Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 
United Machine & Mfg. Ca. Tha 
Canton, Ohio. 
Wright-Austin Co., Detroit, Mich, 


SEWAGE EJECTORS. 


Blackburn-Smith Corp., N. Y. 
Yeomans Bros. Co., Chicago, Ill. 


SHAFTING. 
Chase Metal Works, Waterbury, 


onn. 
National Tube Co., Pittsburgh. 


SOOT CLEANERS. 


Diamond Power Specialty Corp., 
Detroit, Mich. 

Elliott Company, Jeannette, Pa. 

Lagonda Mfg. Co., Springfield, 


hio. 
Marion Mach., Fdry. & Supply 
Co., Marion, Ind. 
Perfection Grate & Supply Co., 
Springfield, Mass. 
SPRAY AIR WASHERS. 
Badger & Sons Co., E. B., Bos- 
ton, Mass. 
SPRAY COOLING SYSTEMS. 


Badger & Sons Co., E. B., Bos- 
ton, Mass. 
Spray Engineering Co., Boston. 


NON-SLIPPING. 
Co., Long 


STAIR TREAD, 
Irving Iron Works 
Island City, N. Y. 


STEAM METERS. 
— Dist. Steam Co., Tona- 
wanda, N. 
Bailey Meter Co., Cléveland, O. 
Republic Flow Meters Co., Chi- 
cago. 


STEAM TRAPS, 
American ‘7% _ Co., Tona- 
wanda, 
Armstrong Machine Wks., Three 
Rivers, Mich. 
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Bundy Steam Trap Co., Nashua, 
N. H. 


Davis Regulator Co, G. M., 
Chicago, IlL 

a’Este Co., Julian, Boston, 

Elliott Company, Jeannette, Pa. 

Ellis Drier Co., — Chicago. 

Johns-Manville, Inc., N. Y. 

Lindstrom’s Machine Wks., Al- 
lentown, Pa. 

—-— «So. W. H., Wilkes- 


arre, Pa, 
Patterson-Keiley, New York. 
Powers Regulator Sore in 
Reliance Gauge 
Cleveland, onic 
Rogers Co., H. A., New York. 
Sarco Company, Inc., New York. 
Schaeffer & Budenberg Mfg. Co., 
& Amer, Steam Gauge & Valve 
Mfg. Co. Div., Brooklyn. 
Squires Co., The C, EB, Cleveland. 
Strong, Carlisle ——— nd Co., 
Cleveland, O) 
Watson & McDaniel Co., Phila. 
Webster & Co., Warren, Cam- 


den, N. J. 
Williams Gauge Co., The, Pitts- 


burgh, Pa. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


STEAM TURBINES—POWER. 
Allis-Chalmers Mfg. Co, Mil- 


waukee, ia, 
De Laval Steam Turbine Co., 
Trenton, N. J. 
General Electric Co., Schenec- 
d mM. Ze 
Wellsville, 


Co., 


Moore Steam Turbine Co., Wells- 
ville, zs 

Sturtevant Co., B. F., Boston, 

Terry Steam Turbine Co., Hart- 
ford, Conn, 


tady, 
Kerr Turbine 
N. 


STOKERS, CHAIN GRATE. 
Babcock & Wilcox Co., The, N. Y. 
Combustion Eng’r’g Corp., N. Y. 
Green Engineering Co., BH. Chi- 

cago, Ind. 
Illinois Stoker Co., Alton, Ill, 
United Machine & Mfg. Co., The, 
Canton, Ohio, 


STOKERS, HAND OPERATED. 


Flynn & Emrich Co. momteasee. 
Gibby Engineering Co., 
to ass. 
Hofft Co., The M. A., Indian- 
apolis, Ind. 
MoClave-Brooks Co., Scranton, 
vesibation Grate & B Suaety Co., 
Springfield, 


Veet. — Mfg. Co, Louisville, 


STOKERS, MECHANICAL, 
American Eng’r’g Co., Phila. 
Babcock & Wilcox = N.Y. 
Combustion Eng’r’g Corp., N. Y. 
—, Stoker Co., Detroit, 


Flynn & Emrich Co., —_ 
omy —— Z Go., E. Bosa- 


ass. 

even "engineering Co., B. Chi- 
ca. 

A., Indian- 


Illinois Stoker Co., Alton, Ill. 
McClave-Brooks €o., Scranton, 


2. 
aes Iron Works, Detroit, 
Riley y Stoker Co., Sanford, War- 


er, Mass, 
Roach Stoker Co., Philadelphia. 
Underfeed Stoker Co. of Amer- 
Worcester, Mass. 
United Machine & Mfg. Co., The. 
Canton, Ohio. 


STOKERS, OVER-FEED. 
Detroit Stoker Co., Detroit, 


ch, 
Roach Stoker Co., Philadelphia. 


STOKERS. UNDER-FEED. 
Combustion Eng’r’g Corp., N. Y 
Detroit Stoker Co., ooo" Mich. 
Illinois Stoker Co. TiL 
Riley Stoker Co., ‘Bantord, Wor- 

cester, Mass. 
Roach Stoker Co., Philadelphia. 
Underfeed Stoker Co. of Amer- 
Worcester, Mass. 


STRAINERS, 


Dean Bros. Steam Pump Wkzs., 
Indianapolis, Ind. 

Elliott Company, Jeannette, Pa. 

— Engineering Co., Newark, 


J. 
Lesems Mfg. Co., Springfield, 
Ohio. 
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Handling the Coal at the Plant 
Where the Famous Hershey 


Chocolate Is Made 


T the power house of the 
Hershey Chocolate Co., Her- 
shey, Pa., coal is received on 

the concrete siding shown, fed to 
Jeffrey Single Roll Crusher and flows 
by gravity to a Jeffrey 24” x24” 
Pivoted Bucket Carrier which deliv- 
ers crushed coal to storage pile or 
into bunkers above the boilers. 


The same conveyor reclaims the coal 
from the storage pile, and also han- 
dles ashes on the lower run. It is 274 
feet long horizontally, has a lift of 
64 feet, and a capacity of 60 tons per 
hour. 


Let Jeffrey Engineers assist you in 
planning an equipment that will cut 
your Coal and Ashes Handling Costs 
to rock bottom. 


The Jeffrey Mfg. Co., Focct Street Colambus, Ohio 


JEFFREY 


MATERIAL HANDLING MACHINERY 
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Sarco Co., Inc., New York. 
Underfeed Stoker Co. of A 
Worcester, Mass. 


mer- 
STRAINERS, OIL. 


Griscom-Russell Co., New York. 
Sarco Co., Inc., New York. 


SUPERHEATERS, STEAM. 
Babcock & Wilcox Co., N. Y. 
Badenhausen, Phillips, Phila. 
Heine Boiler Co., St. 
Power Specialty Co., New ork. 


SWITCHBOARDS. 
General Electric Co., 
tady, N. Y. 


Schenec- 


TACHOMETERS, 
Foxboro Co., Inc., The, Foxbore, 


ass. 
Schaeffer & Budenberg Mfg. Co., 
Amer, Steam Gauge & Valve 
Mfg. Co. Div., Brooklyn. 


TANKS. 


Graver Corp., E. Chi . Ind. 
Green Engineering Co., Chi- 


cago, Ind. 
Heine Boiler Co., St. Louis, Mo, 
H. 8S. B. W.-Cochrane Corp., 
Philadelphia, Pa. 

Sims Co., The, ie, Pa. 
— Water Systems Co. of 
J., Hampton, N, J. 
Wright- Austin Co., Detroit, Mich. 


THERMOMETERS, 
Ashion Valve Co., Boston, Mass. 
Foxbo edly Co., Inc., The, Foxboro, 


Hays Corp., The Joa, W., Michi- 
gan City, 


Ind. 

National Regulator Co., Chicago. 

Power Speciality Co., New York. 

Schaeffer & Budenberg Mfg. Co., 

& Amer, Steam Gauge & Valve 
Mfg. Co. Div., Brooklyn. 

Taylor Instrument Cos., Roches- 
ter, N. Y. 


THERMOMETERS, RECORDING 
AND INDICATING. 
Foxbere Co., Inc., The, Foxboro, 
Mass. 


Sarco Co., Inc., New York. 

Schaeffer & Budenberg Mfg. Co., 

& Amer, Steam Gauge & Valve 
Mfg. Co. Div., Brooklyn. 

Taylor Instrument Cos., Roches- 
ter, N. ¥. 


TOOLS AND SUPPLIES. 

Pilley Packing & Flue Brush 
Mfg. » St. Louis, Mo. 
Rogers Co., ‘HL A., New York. 
Williams & Co., J. H., Brook- 

lyn, N. Y. 


TRAMWAYS. 


American Steel & Wire 
Chicago-New York. 


Co., 


TRANSFORMERS AND 
OONVERTERS. 


General Electric Co., 
tady, N. Y 


Schenec- 


TRANSMISSION ROPE. 


American Steel & Wire 
Chicago-New York. 


Co., 


TRAPS, COMPRESSED AIR. 


Armstrong Machine Wks., Three 
Rivers, Mich. 


TRAPS, RADIATOR. 
Sarco Co., Inc., New York, 


TRAPS, VACUUM. 
Armstrong Machine Wks., Three 
Rivers, Mich. 
Bundy Steam Trap Co., Nashua, 
N. H. 
Davis Co, G M., 


Bilis Drier ‘Co., The, Chicago. 
Wright-Austin Co., Detroit, Mich, 


gg oy 


TUBE CUTTERS. 
Lagonda Mfg. Co., Springfield, 
Ohie. 


Liberty Mfg. Co., Pittsburgh. 
Scully Steel & Iron Co., Chicage. 


TUBING, 


Chase Metal Wks., Waterbury, 
nn. 


National Tube Co., Pittsburgh. 
Scully Steel & Iron Ce., Chicago. 
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TUBING, CONDENSER. 
“Chase Metal Works, Waterbury, 


onn. 
Goovill Mfg. Co., 
Conn. 


Waterbury, 


TUBING, SEAMLESS BRASS. 
wanes Metal Works, Waterbury, 
Conn 
we Mfg. Co., Waterbury, 


UNDERGROUND HEATING 
SYSTEM 
American Dist. Steam Co., Tona- 


wanda, N. Y. 
Johns-Manville, Inc., N. Y. 


UNIONS. 
Atlas Valve Co., Newark, N. J. 
Dart Mfg. Co., EB. M., Provi- 
dence, R, I. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


VALVE DISCS. 
Belmont pokes & Rubber Co., 
ra. 


Jenkins Bros., New York, ‘N. z. 
Kennedy Valve Mfg. Co., Bimira, 


N.Y. : 
N. Y. Belting & Pkg. Co., N. Y. 
Reading Steel Casting Co., Inc., 
Bridgeport, Conn. 


VALVE RESEATING MACHINES. 
Leavitt Machine Ce., Orange, 
Mass. 


VALVES, AUTOMATIC CUT-OFF. 
Golden-Anderson Valve Specialty 
Co., The, Pittsburgh, Pa. 
——-= Mtg. Co., Springfield, 
0. 


VALVES, AUTOMATIC STOP 
AND CHECK. 

Davis Regulator Co, G. M., 
Chi 1, 


cago, 
Foster Engineering Co., Newark, 


Golden-Anderson Valve Special- 
ty Co., Pittsburgh, Pa, 

Jenkins Bros., New York. 

Rea Steel — Co., Inc., 


Bridgeport, C 
Strong, Carlisle & ‘Hammond Co., 
Cleveland, Ohio. 


VALVES, BALL. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


VALVES, BLOW-OFF. 
eee be agg Ry Mfg. Co., Indian 
rch 
Elliott Company, Jeannette, Pa. 
Homestead Valve Mfg. Co.,, 
Homestead, Pa, 
Jenkins Bros., New Yerk, N. Y. 
Lunkenheimer Co., Cincinnati, O. 
Powell Co., Wm., Cincinnati, O. 
Schiller, Jos. F., Philadelphia. 
Scully Stee] & Iron Co., Chicago. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohie. 


VALVES, BY-PASS. 
Chapman Valve Mfg. Ce., Indian 
Orch Masa, 


ar 

Davis Regulater Ce, G M., 
Chicago, I 

Jenkins Bros,, New Yerk, N. Y. 

Kennedy Valve Mfg. Co., Elmira, 


N, Y. 
Mason Regulator Co,, Boston. 
Pittsburgh Valve, Fdry. & Const. 
Co., Pittsburgh, Pa. 
Powell Co., Wm., Cincinnati, O. 
Schiller, Jos. ¥., Philadelphia. 
Seully Steel & Iron cago. 
Williams Valve Co., D. T., Cin- 
cinzati, O. 


VALVES, CHECK. 
Chapman Valve Mfg. Ce., Indian 
Orchard, Mass. 


Golden-Anderson Valve Specialty 
Co., The, Fittshare®. Pa. 
Jenkins Bros, New oe = 
—— Valve Mfg. Cs. 


a 
quieninities Co., Cincinnati, O. 
Pittsburgh Valve, Fdry. & Const. 
Co., Pittsburgh, Pa. 
Powell. "Co., Wm., Cincinnati, O. 
Reading Steel _ oy Co., Ine., 
ridgeport, 
Schutte & Koerting Co., Phila. 


VALVES, FLOAT. 
Atlas Vaive Co., Newark, N. J. 
Davis lator Co, G. M., 

Chicago, IIl. 
Foster Engineering Co., Newark, 


Golden-Anderson Valve Specialty 
The, Pittsburgh, Pa. 
Masen “Regulator Co., Boston. 


VALVES, GAS. 
Reading Steel Casting Co., Inc., 
Bridgeport, Conn. 


VALVES, GATE, 
Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 


Jenkins Bros., New York, N. Y. 
Kennedy Valve Mfg. Co., Bimira, 


Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Valve, Fdry. & Const. 
Co., Pittsburgh, Pa. 

Powell Co., Wm., cinnati, O. 


VALVES, GLOBE. 
Golden-Anderson Valve ah “gad 
Co., The, Pittsburgh, - 
Jenkins Bros,, New York, N. Y. 
Kennedy Valve Mfg. Co., Bimira, 


Lunkenheimer Co,, Cincinnati, O. 

Pittsburgh Valve, Fdry. onst. 
Co., Pittsburgh, Pa. 

Powell Co., Wm., Cincinnati, O. 


VALVES, HYDRAULIC. 
Chapman Valve Mfg. Co., Indian 
Orchar 


Crane Co., Chicago, Ill. 

Homestead Valve Mfg. 
Homestead, Pa. 

Kennedy Valve "Mtg. Co., Elmira, 


Reading ‘Steel Casting Co., Inc., 
Bridgeport, Conn. 


Co., 


VALVES, NON-RETURN. 
Regulator Co, G. M., 

Chicago, Il. 
Foster Engineering Co., Newark, 


Golden-Anderson Valve Specialty 
Co., The, Pittsburgh, Pa. 


Lunkenheimer Co., Cincinnati, O. . 


VALVES, POP SAFETY, 
Ashton Valve Co., Boston, Mass. 
Lonergan Co., J. E., Phila., Pa. 
Lunkenheimer Co., Cincinnati, O. 
Schaeffer & Budenberg Mfg. Co., 
& Amer, Steam Gauge & Valve 
Mfg. Co. Div., Brooklyn. 


VALVES, PUMP. 
Belmont Pkg. & Rubber Co., 
Philad 


elp. 
co Valve Mfg. Co., Indian 


ass. 
Jenkins Bros., New _, N. ¥. 
New York ~eoes S Packing 


Co., New York. 
Quaker City Rubber Co., Phila. 
Voorhees Rubber Mfg. Co., Jer- 
sey City, N. J. 


VALVES, RADIATOR. 
American “4 ' Co., Tona- 
wanda, N. 
Jenkins Bros., Se York, N. z 
Powell Co., Wm., > 
neato Steel Casting Co., 
Bridgeport, Conn. 


VALVES, REDUCING. 
Atlas Valve Co., Newark, N. J. 
ne eS Mfg. Co., Pitts- 
ee Pa. 
ss gg og Co, G M., 
a’Este Co., So” Julian, Boston. 
Elltott Company, Jeannette, Pa. 
Foster Engineering Co., Newark, 


Golden-Anderson Valve Specialty 
The, Pittsburgh, Pa. 
Mason Regulator Co., Boston. 
National Regulator Co., Chicago. 
Powers Regulator Co., Chicage. 
Squires Co., C. BK, Cleveland, a0. 
Underfeed Stoker - of Amer., 
Worcester, Ma 
Watson & McDaniel Co., Phila. 


VALVES, REGRINDING,. 
Mason Regulator Co., Bo 
Reading Steel Casting ee ‘Tee. 
Bridgeport, Conn. 
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bey 7 SS a 
-y “wg J. 
oz, Lh. gs Co., ‘ewark. 
Golden-Anderson Valve Spec. Co.. 
Pittsb 


urgh, Pa. 
Underfeed Stoker Ce, ef Amer.. 
Worcester, Mass, 


VALVES, RELIEF, 
Davis Regulator Ce, G M.. 


Chicago, IlL 
Foster Engineering Ce., Newark. 


Golden-Anderson Valve Specialty 
a The, Pittsburgh, Pa. 
ochrane 


8. --C 
Phiiedelphia Pa. 
Lonergan Co., J. B., Phila, Pa. 
Mason Regulator Co., Boston. 
Schutte & Koerting Co., Phila. 
Underfeed Stoker Co. of Amer. 
* Worcester, Mass, 


VALVES, RUBBER. 
Belmont Packing & Rubber Co. 
Philadelphia, Pa. 
Metric Packing Co., Inc., Buffalv 
N. Y. Belting & Pkg. Co., N. ¥ 
Quaker City Rubber Co., Phila 
Voorhees Rubber Mfg. Co., Jer- 
sey City, N. J. 


VALVES, STOP. 
Golden-Anderson Valve Special- 
ty Co., Pittsburgh, Pa. 
Schutte & Koerting Co., Phila. 


VENTILATING APPARATUS. 
Badger & Sons Co., E. B., Bos- 


ton, Mass, 

Burt Mfg. Co., The, Akron, Ohio. 

Coppus Engineering Corp., Wor- 
cester, Mass. 

Ohio Body & Blower Co., The. 
Cleveland, Ohio, 

Wing Mfg. Co., L. J.. New York 


VISES, CHAIN PIPE. 
wae & Co. J. H., Brook- 


WATER COLUMNS AND 
ALARMS. 
Lunkenheimer Co., ernest, < 4 
Reliance Gauge —_— 
Cleveland, “Ont 
Williams Gauge Co, The, Pitts. 


burgh, Pa. 
Wright-Austin Co., Detroit, Mich. 


WATER METERS, 
Bailey Meter Coe., Clevel 
moonee Mfg. Co., ringfeld, O. 


Corp.. 

Philadelphia, Pa. “if 

Republic Flow Meters Co., Chi- 
ca, 


‘0. 


WATER PURIFYING APPA- 
RATUS. 
Graver Corp., EB. Chicago, Ind. 
International Filter Co., Chicago 
Permutit Co., The, New York. 


WATER SOFTENING “oy 
Dearborn Chemical Co., Chi } 
aed B. Chieago, ina 

s. W.-Cochrane Corp., 
Philadelphie. 
International Filter Co., Chicago. 
Permutit Co., The, New York. 


WELDING APPARATUS. 
General Electric Co., 
tady, N. Y. 


Schenec- 


WHISTLES. 


Ashton Valve Co. m, Mass 
Lonergan Co., J. est ja. Pa. 
Powel , Wm, are Fa 


WIRE OF EVERY DESCRIPTION. 
American Steel & Wire Coe.. 
Chicago-New York. 


WIRE ROPE AND FITTINGS. 


American Steel & Wire Coe. 
Chicago-New York. 


WRENCHES. 
Strong, Carlisle & Hammond Co., 
Cleveland, O. 
er & Co., J. H., Brooklyn. 









December 15, 1922 


PLANT 
ENGINEERING 


“Every Valve with a Positive Guarantee” 





93 











Golden-Anderson 


Automatic Cushioned Water 
Pressure Regulating Valves 


Will establish 
positively steady 
reduced water 
pressure. 

Easily adjusted 
from the outside. 
Fitted with pat- 
ented safety pis- 
ton to remove 
danger of high 
pressure from 
reaching low pres- 
sure side. Cugh- 
ioned by water 
and air. 

— shock in seat- 





RD Ve WOT VET 





ng. 
Sizes to 30 in. 








Golden-Anderson 

Pat. Automatic Cushioned 
Controlling Altitude 
Valves 
Three ways of AUIS 
closing: THN HANN 
— IIAUNEONHNUALII 
cally {1 UUTTLAUALATA}) 


by SATII 
water, (WIUNATIAAAAEEALL\) 














Golden- Anderson 


Patented Automatic Cushioned 
Float Valves 


Will posi- 
tively keep 
water level 
between 
two fixed 
heights. 
Cushioned 
against 
shock. 
Fitted 
with 
swiveling 
float arm.. 
























Angle or Globe 
up to 30 in. 





“Hosts of References” 














“Double” 
Extra Heavy Valves 







A 


1—Instant isolation of a boiler in the 
event of a bursted tube or any other 
internal break causing a sudden drop 
of pressure. 

2—All steam flow cut off the moment a 
steam line breaks at any point in your 
plant. 

3—Boilers automatically cut in and out 

of service to equalize the pressure. 

This eliminates cutting in a fresh boiler 

by hand. 


Friends in Emergencies 


“A friend in need is a friend indeed” but the one who prevents 
the need is an even greater friend. 

Of such are Double Extra Heavy Patent Automatic Double 
Cushioned “Triple Acting” Non-Return Valves. They prevent 
boiler accidents that result in loss of life and delays which no 
insurance policy or friendly assistance can replace. 

To guard all boilers from these losses is the greatest satisfaction 
and the best business economy. 

That is why the large steel companies have fortified their plants 
against shutdown or disaster with 





= GOLDEN-ANDERSON 


“Life and Property InsuranceValves” 










100 






4—Cannot be opened by hand unless pro- 
vided with patented safety latch at- 
tachment. It prevents the possibility 
of admitting live steam to /a cold 
boiler. 

5—No pounding, chattering or sticking. é 
The perfectly cushioned double Corliss H 
— Pot insures positively quiet seat- f 
ng. 

6—The only valves that can be tested from 
the boiler room floor. 

















GOLDEN-ANDERSON 


Pat. Cushioned Combined Throttle and Automatic 


Engine Stop Valves 

1—Can be operated by electricity 
from distant 
points insur- 
ing instant 
checking of 
steam to run- 
away engine, 
or any part 
of the entire 
plant piping 
system. 
2— Equipped 
with double 
Corliss Dash 
Pots. No 
chattering, 
pounding or 
sticking is 
possible. 


3 — Double 
extra heavy 
construction ; 
occupy mini- 
mum head 
room. 









Sizes up 
to 20 in. 











Golden-Anderscon 


Patent Automatic Double Cushioned 
Check Valves 
Automatically prevent disastrous re- 

verse flow of pressure. 

No water hammer or shock on re- 
verse flow of pressure. Cushioned in 
opening and closing. 

Especially adapted for * 
Hydraulic Ble-vator Service. 

































Golden-Anderson 


Pat Automatic 
Cushioned Steam 
Pressure Valves 



















































Constant reduced pres- 
sure at all times. 











Safe Operating Piston 
makes it impossible for 
high pressure to enter 
into low pressure serv- 
ice. Thoroughly cush- 
ioned — no hammering, 
chattering or sticking. 















No auxiliary valves or 
small by-pass— 






Double extra heavy 
throughout — Practi- 
eally indestructible. 















Only one adjustment— 
on the outside. 








Golden-Anderson Valve Specialty Co., 1287 Fulton Building, Pittsburgh, Pa. 
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CLASSIFIED RATES 


Advertisements in the Signboard Section which come 
under the classification “Position Wanted,” “Help 
Wanted,” “Salesmen and Agencies,” “Business Opportu- 
nities,” “Patent and Patent Attorneys” and “Technical 
Books” will be set in type as shown below and published 
at the rate of 


50 cents a line 


each insertion, 6 words to a line; minimum sold, 4 lines. 


For display of any advertisement under the above 
classified headings see sizes and rates in column at right. 


DISPLAY RATES 


Advertisements in Signboard Section which come under 
the classifications “Equipment for Sale,” “Equipment 
Wanted,” “Educational and Instruction” and “Miscel- 
laneous” are set in display space of the following sizes 
and at these rates: 


D Who o0s vesecesccccs mae $20.80 
2 M.cccccccsesccees BOBO 1 col. (8% in.)...... 43.35 
3 im. cccccsccccecse 1590 2 col. (17 in.)....... 85.00 


Not less than one inch to be sold in these classifications. 


BWR i500 seoseeer 


For advertising rates under other headings in this sec- 
tion, see column at left. 








POSITIONS WANTED 


SALESMEN AND AGENCIES 


BUSINESS OPPORTUNITIES 





POSITION WANTED—Sales Engineer, age 
28, desires connection with reputable manu- 
facturer of steam power plant equipment. 
Have excellent executive and sales record, 
good personality and character. Will not 
consider position under $5000 per annum. 
Will prove worth in 60 days, gratis if neces- 
sary. Address Box 731, Power Plant Engi- 
neering, 6387 S. Dearborn St., Chicago, Ill. 





CHIEF ENGINEER—Power and Ice Plant; 
26, single. Technical graduate. Familiar 
with almost all types of modern Steam Tur- 
bines and reciprocating engines, including 
the Unaflow. At present employed. Has 
good reason for desiring change. Address 
Box 736, Power Plant Engineering, 537 S. 
Dearborn St., Chicago, Il. 





POSITION WANTED—As chief engineer 
or plant superintendent in plant up to 
500 K.W. Have had 17 years’ experience 
with Corliss and high speed engines, A. C., 
D. C. machines. Montana first class license; 
western states preferred. Address Box 738, 
Power Plant Engineering, 537 S. Dearborn 
St., Chicago, Ill. 





POSITION WANTED—Competent Engi- 
neer desires change. Experienced with Rath- 
bun-Jones, Bessemer and Hagan gas en- 
gines, ice machinery, generators, alternators, 
lighting and distribution systems. Good 
electrician. Present position 5 years. Good 
references. Address Box 740, Power Plant 
Engineering, 537 So. Dearborn St., Chicago, 
Tilinois. 





HELP WANTED 





WANTED—Chief engineer capable of tak- 
ing charge of Corliss and highspeed engines, 
refrigerating machines and electric motors. 
Apply B. S. Pearsall Butter Co., Elgin, 

nois. 





SALESMAN WANTED—Familiar with 
boilers and boiler room conditions, to sell 
HORNEBLENDE ABSORBENE, a decidedly 
improved scale removing and preventing 
process. A continuous repeater because of 
satisfactory results. Also other high-grade, 
repeating, boiler room_ specialties. Only 
products with Seven Million Dollar Surety 
Company Bond backing Guarantee. A real, 
year around opportunity, with promotion as 
you show ability. Only experienced sales- 
man considered. Organization experience 
desirable. State qualifications fully. North 
American Fibre Products Co., Cleveland, O. 





MEN CALLING ON POWER PLANT 
ENGINEERS can make big commissions 
selling a specialty that runs into volume. 
Men with mechanical experience preferred. 
Address Box 741, Power Plant Engineering, 
537 So. Dearborn St., Chicago, Ill. 








PATENTS AND PATENT 
ATTORNEYS 





PATENTS—H. W. T. Jenner, Patent 
Attorney and Mechanical Expert, 622 F St., 
Washington, D. C. Established 1883. I make 
an examination and report if a patent can 
be had and the exact cost. Send for full 
information. tf 





PATENTS PROCURED—Trade Marks reg- 
istered. A comprehensive, experienced, 
prompt service for the protection and de- 
velopment of your ideas. Preliminary advice 
gladly furnished without charge. Booklet 
of information and form for disclesing idea 
free on request. Richard B. Owen, 28 Owen 
Bldg., Washington, D. C. tf 





A. P. CONNOR, Consulting Electrical and 
Mechanical Engineer. Attorney-at-Law and 
Solicitor of Patents and Trade-Marks. Re- 
sults guaranteed. 121 Carroll St., S. E., 
Washington, D. C. tf 








HELP WANTED 

Blectrical Engineering Graduates with 
two to five years’ experience on Central 
and Sub-station designing, switchboard 
diagraming and drafting. Salary accord- 
ing to experience and ability. State age 
and attach photograph. Address Box A 
Power Plant Engineering, 587 So. Dear- 
born S8t., Chicago, III. 








PATENTS 

Patents obtained and Trade-Marks reg- 
istered in the United States and foreign 
. Patent practice exclusively in 
Patent Office and urts. HWxaminations 
made and opinions rendered as to patent- 
ability of inventions, and validity, scope 
and infringement of patents. Highest 
references. Watson BH. Coleman, Patent 

Lawyer, 624 F Street, Washington, D. 





GENDBRAL MANAGER—An opportunity is 
available right now for a capable man to 
become officially identified with a thoroughly 
established Engineering Company. The man 
whom we shall choose must have a thorough 
understanding and working knowledge of 
combustion as it relates to high pressure 
boilers and their operation. He must possess 
more than the average ability, and positively 
be financially able to invest $25,000 in the 
company. His hands will be free and he 
will be given definite authority in controlling 
the company’s operations and business poli- 
cies. Additional inducements will be pre- 
sented at interview. You must write us 
fully. Information furnished will not be 
disclosed, for we keenly | recognize the pro- 
priety of confidential business dealings. 
Address Box 735, Power Plant Engineering, 
537 S. Dearborn St., Chicago, IIl. 








TECHNICAL BOOKS 








Make $1 an Hour Extra Pay 


It is easy for an engineer to make from 
$5.00 to $10.00 a week extra by represent- 
ing POWER PLANT ENGINEERING. 
One of our men, who makes big money, 
when asked why he chose this magazine 


to sell, said: “Having read POWER 
PLANT ENGINEERING for several years 
and being greatly helped by it, I saw the 
tremendous value it would be to every 
other power plant man. For that reason, 
I knew it would be a good seller, and 
your offer was so liberal that I decided to 
try it out. I am not sorry.” You, too, 
can turn your spare time into money. 
We want additional representatives in 
every large city. You ought to average 
at least $1.00 an hour for your spare time. 
The work is interesting and the commis- 
sions total so large that some of our rep- 
resentatives make a very handsome extra 
salary. If you have a few hours weekly 
and if you can use the extra dollars, 
write for terms to 


POWER PLANT ENGINEERING 


587 So. Dearborn St., Chicage, Ml. 
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Men, Money 
and Machinery 
Meet Here— 


Men, Money and Machinery 
are the three driving powers of 
Industry. These essential fac- 
tors constantly meet in the Sign- 
board Section of POWER 
PLANT ENGINEERING. 


MEN—More than 22,000 active 
men in charge of plant operation 
are incessantly seeking opportuni- 
ties to more efficiently and eco- 
nomically operate their plants. 
They are alive to the great econ- 
omies derived through the pur- 
chasing of good used equipment 
and therefore seek the machinery 
best suited for their needs through 
the Signboard Section. 


MONEY—Millions of dollars 
are expended annually by plants 
throughout the country for re- 
placements. Used equipment is 
bought for this purpose in enor- 
mous quantities. The market 
value of such equipment is no 
trifle and invariably nets the seller 
a handsome cash consideration. 


MACHINERY—Boilers, pumps, 
engines, condensers, valves, in 
fact any kind of equipment used 
in the power plant will serve 
profitably and _ successfully in 
some plant where replacements 
are required. If there is any idle 
equipment in your plant—equip- 
ment that has become inadequate 
for your needs—dispose of it. If 
you don’t you are simply over- 
looking ready cash. You can dis- 
pose of it quickly and profitably 
through the Signboard Section 
where men, money and machinery 
meet. 





It’s Quick Action You Want 


Direct Current Units, 


220-250 Volt 
Kw. Generator Engine 
00 Gen. Elec. Buckeye Comp. 
00 Cr. Wheeler Watts : Campbell Corliss 
00 Wehse. Lane Bodley Corliss 
250 Triumph $ wire Skinner Comp. 
50 . Wheeler Harris 


200 ghse. Erie City 4 a 
00 Cr. Wheeler aoe Com 
dgway Ri 


Erie City 4 Valve 





50 Wehse. Hewes Phillips Corliss 
50 Wehse. 3 wire Harris! 
25 Gen. Elec, Ball Compound 
00 Wehse. Erie City 
00 Burke Ames 
00 ghse. Harrisburg 
100 Allis-Chal. Skinner 
5 Wehse. Ridgway 
75 Gen. Elec. Harrisburg 
75 Wi 8 wire Ames 
60 Gen. Elec. 8 wire Skinner Uniflow 
50 Gen. Elec. Ames 
40 Gen. Elec. 8 wire Skinner Unifiow 
87% ‘ Ames 
30 Gen. Elec. Ames 
e Ames 


Direct Current Generators, 


220-250 Volt 
Kw. Make Speed 
2 OO. MORAG. ccccccccccccccccccccsccccece 250 
200 Westinghouse .......sccssesccccscscsece 450 
150 OT WREST 2c ccccccccccccccccccoces 525 





Power Machinery Exchange 


I] Montgomery Street, Sersey Giy Nf. 


Kv.a. Make 
120 General Electric 
110 oy il Electric 


80 General Electric 
22 Genera] Electric 
16 General Electric 





Direct Current Units, 
110-125 Volt 


Kw. Generator Engine 
300 Gen. Elec. Harrisburg 4 Valve 
250 Gen. Elec. Harrisburg 4 Valve 


250 Gen. Elec. Erte Ball 4 Valve 
2 Gen. Elec, Harrisburg 4 V. 
150 Allis-Chal, Erie City 4 Valve 
150 . Hles, Terry Turbine 
100 Allis-Chal. Allis-Chal. Corliss 
100 ‘ghse. Erie Ball 
100 Gen. Elec, Hor. Turbine 
15 Gen. Elec. Harris 

Burke Harrisburg 
60 Gen. Elee. Harrisburg 
50 Wehse. Chandler Taylor 
35 Wehse, Erie Ball 
25 Wehse. Payne 
25 Burke Chandler Taylor 
20 Akron Harris’ 
10 Gen. Elec. Gen. Elec. Marine 


Complete line of A.C. and D.C. Generators and 
Motors. Send for list. 















ment. 


service and complete details. 


250 to 1000 H. P. 
Water Tube Boilers 
Immediate Delivery! 


New, high grade water tube boilers, 250 to 1000 H. P. ready for 
immediate delivery from points in the East, North and Central West. 
Steel encased or for brick setting. Immediate delivery can be 
made from Chicago or our Eastern Headquarters in New Jersey, 
opposite New York City or Slidell, Louisiana, near New Orleans. 
Our low, quick sale price offers a saving of from 25% to 50%. 
Your old equipment will be taken in on a liberal exchange arrange- 


Our thoroughly posted engineers are waiting to give you expert 


Quick action will enable us to guarantee quick installation. 


HARRIS BROTHERS COMPANY 
West 35th & Iron Sts, CHICAGO 















FOR SALE 


Air Compressors 
For Prompt Delivery 


Certain-teed Products Corporation 
St. Louis, Mo. 











70 K. W. Generator, Cheap 

This generator nearly new is 550 volt, 
three wire with balancer set, includes 
large board and switches complete, in- 
cluding all instruments.. Direct connec- 
ted to 12 by 30 Twin City high speed 
Corliss engine complete, in excéllent con- 
dition. A remarkable bargain at our 
price. Write for further particulars to 
Lawrence Laundry Co., Minneapolis, Minn. 
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The Annual, January lst, Specialized Issue of 
POWER PLANT | 
ENGINEERING 


will cover completely the subject of 


BOILER PLANT ACCESSORIES 


“The sight thing at the right time’ is an excellent rule. The editors of POWER 
PLANT ENGINEERING are constantly watching the tendencies of and devel- 
opments in the power plant field to determine just the sort of information that is 
wanted and needed by the readers, in each issue of the paper. 


The subject in which engineers are most vitally 
interested right now is ACCESSORIES, and 
POWER PLANT ENGINEERING is prompt to 
answer the demand for full information on this 
important subject in the big, specialized, issue for 
January 1, 1923. This number will constitute. a 
complete reference and study book on accessory 
equipment used in the boiler plant. 

You should send your renewal order now to 


make sure of a copy of the January Ist number 
because there will be a big demand and the issue 


. will be limited. 


A Suggestion 
_ You undoubtedly have a very good friend who 
is an engineer. You would like to give him some 
sort of inexpensive gift at Christmas time but 
you haven’t been able to think of anything he 
would really like. 

Why not a subscription to POWER PLANT 
ENGINEERING? There is nothing that you 
could give him that would be more thoroughly 
appreciated. It is a gift that lasts a whole year, 
a pleasant, helpful reminder every two weeks. 
Send us your friend’s name and address and we 
will mail the bill to you. 


POWER PLANT ENGINEERING, 537 So. Dearborn St., Chicago, III. 

















31 Pages of Union Knowledge 


FREE to the power plant owner or engineer who would be rid of leaky 


unions and flanges. 

If you have unsatisfactory unions in your plant that retard production, 
waste time, spoil good work and cost money in labor and upkeep, send for 
the DART Catalogue T. It shows the way to the strongest, safest and most 
economical union purchase you can make. 


_E. M. Dart Manufacturing Company 


Providence, R. I. 


Sales Agents: The Fairbanks Co. 
New York and at all branches 


Canadian Factory: 
Dart Union Co., Ltd., Toronto 


Clip, fill out and mail 
this coupon. You 
will receive this 
Catalogue 

in return. 
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BADGER SELF-EQUALIZ- 
ING EXPANSION JOINT 


Manufac- 
tured and 
Sold Only 
By The 
Badger 
Fire 
Extin- 
guisher 
Co., 
Sole 
Author- 
ized 
Licensee 
Under 


Patented Feb. 11, 1913 to 
Arthur C. Badger, No. 1,052,709 


Will Take ( are of Expansion and Vibration 


Worry 
> Constant Attention 
Saving Unnecessary Labor 
Steam —Coal-= Money 
Write for Full Information and New Catalogue 
EXPANSION JOINT DEPARTMENT 


BADGER FIRE EXTINGUISHER CO. 


167 Portland Street, Boston, Mass., U.S.A. 
Arthur C. Badger, President and General Manager 


1,052,709 















ADsco 





Expansion 
Joint 






Guided Type—for Pressures up to 125 Pounds 


A SLIP type expansion joint, with stand- 
ard flanges, cast iron body, brass or 
bronze sleeve, guided throughout entire 
travel. 

It maintains perfect alignment and prevents 
sagging. Wear on the packing is reduced to a 
minimum, 

Extra long stuffing box and gland. 

Standard traverse four inches per slip, but may 
be eight inches or twelve inches. Limit stops pro- 
vided. Anchors cast integral when so ordered. 
Write for Bulletin No. 72-PP covering Adsco 
Equipment for underground steam lines, low or 
high pressure. 


AMERICAN [ISTRICT STEAM COMPANY 

ae Bat ANO DANY. 
Offices: 

New York Chicago St. Paul Seattle 


Ask about Adsco Heating of Sensing sresne from Central 
Station Steam Pleat See No. P; for individual 
buildings, Bullein No. 


“ADSCO 
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MANUFACTURING COMPANY 











Admiralty Condenser Tubes 
Wrought from Sheet Metal 


by the Scovill Cupping, Process are remarkably 
sound and free from defects generally found in 
condenser tubes made from cast shells. Note the 
fine close grain Mag. 75X. 


Write for our booklet “Tube Facts”. 


Mills and Factories: Waterbury, Conn. 


Sales Offices: New York, Chicago, Boston, Philadelphia, 
Cleveland and San Francisco 
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GItASE, 
CONDENSER 
TUBES 


—the reward of 
unceasing, effort to 
produce a uniform 
and superior quality The electro magnetic stirring action in electric cast- 


ing gives Chase Brass a fine smooth composition and 
accurate alloy. 


Chase Condenser Tubes are as near proof 
Tube against cracking, leaking or corroding as 
skill and science have attained in brass pro- 
Rod duction. Extensive use of Chase Condenser 
’ Tubes in large and small power plants dem- 
Wire onstrate the fact that this product gives long 
satisfactory service under all operating con- 
ditions. 
Throughout the Chase Metal Works ad- 
vanced methods of manufacturing prevail, 
that industry may be furnished with an 
ample supply of uniformly high-grade brass. 
By laboratory analyses, tests and inspec- 
tions at every step in the process—with 
immediate rejection of anything that does 
not measure up to highest standards—brass 
tubes, rods, wire and sheets of the highest 
quality are produced. 


CHASE METAL WORKS 


Division of Chase Companies Inc. 


WATERBVRY. CONNECTICVT 


CHASE METAL WORKS <GAASE> CHASE ROLLING MILLS 


New York Rochester Boston Chicago Philadelphia 
Detroit Cleveland Pittsburgh 
The Chase Companies of California 
; . ; San Francisco . Los Angeles 
Chase Tubes are made in many sizes. The Ohio Chase Company 


Cleveland 


\ | 


a> - 
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PITTSBURG 


























ROUGHT Pipe Bends not only take care of ex- 

pansion and contraction, but reduce friction losses 

which take place in piping, constructed with cast 
elbows. The use of bends also lessens the number of 
joints with a consequent reduction in bolts and gaskets 
required. 

The above illustration shows a part of a 10” High Pres- 
sure Steam Line over 1500 ft. long. The line is covered 
with a double thickness of insulating, material. 

When you want the best there is in power plant pip- 
ing, construction, specify ‘“‘Pittsburg%h Piping.” 


PITTSBURGH PIPING & EQUIPMENT CO. 
~— MANUFACTURERS ano CONTRACTORS, 
pecialists in Welded Wrought Steel 7S ST" *TSBURGH DA. and Fabricated Piping for Power Plants. 


New York, 220 Broadway Cleveland, American Trust Bldg. 





Chicago, Peoples Gas Bldg San Francisco Monadnock Bldg. 


Indianapolis, Traction Terminal Bidg. Pt: } % Birmingham American Trust Bldg 
O CF 9 
9 
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NATIONAL 

WORKS, 

at McKeesport, Penn- 

sylvania,one of the eleven 

plants of National Tube Company, 

recently observed its fiftieth birthday. This works 

had its inception in East Boston, Mass., in 1868, so that 

the history of ‘‘ NATIONAL” Pipe now spans 54 years of 
active Pipe Progress. 


Pt, 
ol 


TUBE WORKS MARKS | : : National Tube Co. Fifty Years at McKeesport 


Largest Pipe Mill in the World Has Had Interesting History 


50 YEARS ' EXISTENCE % Marked by Progressive Management and Successful Operation 


Officials and Men Observe An- 
niversary of McKeesport 
Company. 


VETERANS STILL ON JOB 


Officials and veteran employes of 
the National Tube Company of Mc- 


National Tube Co., Pittsburgh, manufacturer of Pennsylvania, that thé 
the universally known “National” pipe, celebrated on . cided to s 
September 13 the fiftieth anniversary of the opening port was 
Plant Observes Fiftieth Anniversary . é B of its big McKeesport plant, Executives of the com- lo September 21, 1922 


» thet < 4 iinet an . pany, veteran employes and citizens of the erty of Mc- 
On Sept. 13, 1872, the first pipe was turned out a’ Keesport made the day a * . 
the McKeesport, Pa., plant of the National Tube Co., 7 memorable one. It is the Per 1 
and last Wednesday, the fiftieth anniversary of that & . »roud boast of the com. TOUT : Nat onal Tube Observes 
event was observed by officials and veteran employees. r munity that filty years od Pad . 
Among the latter were two who wi ployed at the ago the largest pipe mill Fiftieth Anniversary 
plant at its opening and who still are in active harness, in the world was located - . = _ 
Daniel Turley and Patrick Bligh. there, and that today it The fiftieth anniversary of the mak- 
can still make the same % ing of pipe by the National Tube Co., 
claim “x oe > ‘ i 
lar goods, of sizes running from % in. to 30 in. in di- It saust be remenibercd : : McKeesport, Pa., was celebrated Sept. 
ameter. The original plant occupied only four acres that the history of the + e 13 by officials of the company and 
and consisted of one small building. There are now . company edate: es veteran employes. 2 * 
scores of buildings, one of which is the largest mill un- w with Me re ti ployes. Men who 
der one roof in the world, while the plant as a whole is . ¢ lielped to make the first pipe are liv- 
pducts in the world. 5 sn ing and_sey 
aes , 
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movement, a notable industry or invention, this seems a natural point at which to 


\ FTER FIFTY YEARS existence—whether it is a man’s personal life, a great political 


stand and look back over the accomplishments and failures of the half century, 
and to balance the realization of today against the struggles of the passing years. 


From a modest beginning in 1872, with a small plant and a few acres of ground, the 
history of National Works of National Tube ae | has been one of continual progress, 


until today it stands unrivaled in its position of lea 
Keeping abreast of the times, keeping faith with the consumer, and with 


tubular goods. 


ership among plants manufacturing 


a desire to serve in an ever-increasing measure, is the keystone upon which the progress 


and growth of the plant has been made. 


This anniversary has attracted editorial attention throughout the country, and as 
typical of such the following is quoted from the Journal of Commerce, Philadelphia, Sep- 


tember 30, 1922. 


‘*When one glances back over the pages of manufacturing and 
commercial pursuit during the past half century he will find 
much to interest him in the origin and inception of the leading 
concerns of the present day, for the onward and upward career 
of these enterprises in the majority of instances is merely the 
substantial fruit of success which usually comes to reward in- 
telligent and energetic effort, no matter in what direction or in 
what capacity it may be applied. 


Tracing the history of prominent and old established Pennsy]- 
vania enterprises it will be found that there is probably none 
which enjoys a wider prestige and reputation in its special line 
of activity than the National Works of National Tube Com- 
pany located at McKeesport, Pa., which a few days ago had 
the pleasure and satisfaction of celebrating the 50th anniversary 
of its founding. It is one of the oldest concerns of the country 
and has developed to its present large proportions from a small 
beginning, but its growth and expansion have been consistent 
and gainful. The real secret of the continued success of the 


NATIONAL 


firm will be found in the fact that its management has always 
proven it is fully in touch with the progress and trend of the 
times, studiously striving to place upon the market a line of 
products that would sell themselves through the efforts of their 
own merits and qualities. 


The people of McKeesport are naturally proud of the past re- 
cord, present stability and future promise of the city’s repre- 
sentative commercial and manufacturing enterprises; proud of 
that integrity of business dealing and consistency of energy of 
purpose which successfully meet the commercial rivalry and 
competition, because of known quality of product and reliability 
of service; proud of that up-to-date spirit of effort and endeavor 
which makes the success of the past the foundation upon which 
to build and plan for still greater achievements in the future, 
and in all of these essentials the National Tube Company is 
typical of that commercial energy and enterprise which won for 
the United States a position of leadership among the nations of 
the world.’”’ 


Cohn sieMbe . ae: 
, Ne 


The Pipe that for more than fifty years has been 


The Recognized Standard 
of Wrought Pipe Quality 





NATIONAL T 
ee | 
ce ee 








: U. 8. Ste 


JBE COMPANY, PITTSBURGH, PA. 
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Powell 
Valves 


LOOK 
FOR THIS 


POWRPRLL 


TRADE MARIK 


Fig. 110 


It is an abso- 
lute guarantee 
of’ material, 
workmanship 
and depend- 
ability of the 


POWELL 
MODEL STAR 
REGRINDING 

VALVES 


featuring a combi- 
nation BRONZE 
DISC which slips 
on the stem—no 
lock nut necessary 


Easy to Regrind 
Easy to Renew 


B aig 
POWELL “. 
STAR: VALVES 


Woking Pressure 
Up t : 200 Pounds POWELL VALVES are 


carefully tested and un- 
conditionally guaranteed. 


THE WM. POWELL CO. 


- 1202 DRAPER STREET 
CINCINNATI, OHIO 





WRITE FOR 
CIRCULAR 











KENNEDY 
VALVES 


have stood the test of time. Their 
superior features have been proven by 
efficient service from year to year. 
There is no necessity for experimenting 
when buying valves. 


Send for the Kennedy Catalogue 
and keep it un your desk 


KENNEDY VALVE 
MFG. CO. 


ELMIRA, N. Y. 
Export Office: 
95 John St., New York, N. Y. 


New York Boston Chicago San Francisco 








Br aomnm mm: 
HOM! bores TURNE 


we ‘eae ae. 


UNFAILING SERVICE 3 


‘SCREWED oR 
‘FLANGED: 


‘ALLPRESSURES Go 


io 
Taree way HOMESTEAD VALVE MFG.@ 


stTraiGHtway 136 SIXTH AVE.,HOMESTEAD, PA. 

















: aecisiens AND BUILDERS - 
VALVES - FITTINGS 
“APPLIANCES. 


\ OF EVERY DESCRIPTION 


A 
A\ For the installation of Steam, AL 
Gas,Water, Air and Hydraulic Piping «"~° 


PITTSBURGH VALVE, FOUNDRY & CONSTRUCTION CO. 





PITTSBURGH Pa. 














Pratt & Cady Bronze and y 
Iron Valves and Asbestos [: ; 
Packed Cocks are made for 
all purposes and pressures. 


Reading Acid Open Hearth 
Stee) Fittings come in all 
shapes and sizes. 


Reading Steel Casting Co., Inc. 


BRIDGEPORT, CONN. 


Pratt & Cady Division Reading Valve & Fittings Division 
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eS 
Steel’s Favorite Valve 


Service comes first in the great steel mills of 
the Pittsburgh and Bethlehem district. Depend- 
able, flawless service! No other consideration 
counts. None but the best equipment is tolerated. 





may 


Howes be Williams Double-Dise 
Gate Valves 


een are used in these famous steel mills and con- 

Double Dise 4 aa | sistently maintain their great record. Long-lived, 
' Gate Valve Soa leakless, dependable—efficient under the hardest 

No. 12'T — service. 

Ordinary valves break down under the high 
temperature and pressures so common today. 
\\Williams Valves withstand them easily. They 
have the heavy, generous proportions, -the cor- 
rect distribution of metals and the tight seating 
so essential to stamina and efficiency. 

The Williams 127 is a fuel, time and labor 
saver, besides being the heaviest valve made. 
Catalogue 10, containing a full description, will 
be sent on request. 


The D. T. Williams Valve Co. 


Cincinnati, Ohio 
Try One and Be Convinced 
9-B 
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Fig. 427 


Inside Screw, Ris- 
ing Stem Double 
Disc Gate Valve 
for 150 lbs. W.S. 
P., 550 deg. total 
temp. 


Long service life is a characteristic of 
Lunkenheimer Bronze Gate Valves. 


The Lunkenheimer “double taper” 
wedge seat construction, with the disc 
accurately guided in its travel, eliminates 
“dragging” of the disc across the seating 
faces, the common cause of wear in most 
gate valves. It also 
provides for positive 
closing without un- 
due pull on the hand- 


wheel. 
NEW YORK 


FINMEVIVIER' 


ae wl ra) Ss; oa oy 


Fig. 835 al 

Ex. Hy. Flange End & 

» Wedge Disc Gate fF 
> Valve, with Rising 
ge) Stem, Outside Screw for 
© / 250 Ibs. W.S.P. and 550 
| / deg. total temperature. 


THE LUNKENHEIMER ¢e: 


——e“ QUALITY “= 


LARGEST MANUFACTURERS OF 
HIGH GENE rae ne SPECIALTIES 


December 15, 1922 
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Fig. 768 
Inside Screw, Sta- 
tionary Stem 
Wedge Disc Gate 
Valve for 200 lbs. 
W.S.P. 550 deg. 
total temp. 


PEP REDD EES bene —— Be WS 









proportions, 
materials and the renewability of all parts, 
including the seat rings in sizes 1 inch and 
larger of the Wedge Disc type, all tend 
to enhance their value and insure perma- 
nence in the line. 


Generous high quality 


Lunkenheimer Bronze Gate Valves take 
pressure from either 
end. 

Booklet 574DD 
lists all types and 
sizes. Shall we send 
you a copy? 


BOSTON 








cuicaco CINCINNATI.U.S.A. tonvon 


EXPORT DEPT. 129-135 LAFAYETTE ST., NEW YORK 


11012-9-44 


Americas Best since I862 
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The New Chapman Valve 
Steel Foundry 
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From Foundation to Foundry 


Even as the valves are the foundation of plant operating efficiency, 
so the foundry is the foundation of valve efficiency. 

Over half a century has elapsed since the first Chapman Valves 
went out to serve the engineering world. 

That they have served well and have steadily kept ahead of the 
times in creating better operating efficiency is in no way better proved 
than by the constant growth and improvement of the plant where they 
are made. 

The steel foundry shown above is the new unit recently added to 
the great Chapman Plant for the fabrication of the best valve steel. 

Realizing the great importance of the quality of the steel used to 
resist the severe strains of present and future high temperatures and 
pressures, this foundry is dedicated to correctly and economically pro- 
ducing CHAPMAN STEEL under our own supervision. 

If you are looking for responsible valve service at a reasonable cost, 
do not hesitate to consult our engineers or send for the Chapman Hand- 
book. There’s no obligation. Investigate today. 


Chapmen ust 0% cat 1 He Chapman Valve Mfg. Co., Indian Orchard, Mass. | 


Steel Gate Valve is a Super 



















valve for superheat. 350 Branches: 
lbs. working pressure, 800 New York Pittsburgh Atlanta Houston Los Angeles 
degrees total temperature. Boston Philadelphia Cleveland Chicago Syracuse 






Guaranteed 5 years. Tulsa San Francisco Detroit St. Louis 
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Don’t Stop Saving Coal 


Schiller Blow-Off Valves 


Balanced—Seatless—Automatic 


are Guaranteed steam tight and will make your 
coal pile larger. 


They have no seat to be cut. The packing can- 
not be destroyed, as it is always protected—no 
chance of the valve becoming “stuck” during the 
blow. Packing is always tight—boiler pressure 
takes up natural wear. 
Over 5000 in use in 
Note Pack-| plants where Economy 
more is the watchword. 


Protected 
_by Shield 











Write today for 
catalog. Made in angle 
or straightway— 
screwed or flanged. 

















Joseph F. Schiller 


314-320 S. Lawrence St., 
PHILADELPHIA, PA. 


Direct Representation Wanted 
in Open Territory 






Blow-Off 
Service 





bf 


Everlasting Blow-Off Valves 


Eliminate Waste—Save fuel. 
Always Tight, no _ sticking. 
Self-cleaning and _ grinding. 
No clogging—No_ repairing. 
No Stuffing Box—No packing. 

The Everlasting Valve is guaranteed for two years after 
installation in boiler blow-off use. We will repair, replace 
without charge or refund money should any regular valve 
develop a leak or fail to give perfect continual service. 


Write for descriptive booklet. 


Scully Steel and Iron Co. 


P. O. Box No. 814, Chicago, II. 








Cling-Surface 


The Belt Preservative 


See our full-page advertisement in every 
first of the month issue of this publication 


Cling-Surface Co. 


1028 Niagara St., 
Buffalo, N. Y. 








PRACTICAL 
Sight-Feed Oil Pump 


put on your steam pump, steam en- 
gine or compressor, will end your 
lubricating troubles, and cut your 
oil bills from 30 to 50% 

Always on the job, it feeds just the 
right amount of oil, be it little or 
much, and according to speed of the 
machine. No draining or blowing 
out—easy to fill—easy to attach with 
adjustable fittings furnished. Eco- 
nomical in price—about half the usual 
cost. 

Write for Bulletin “Pp” and get our 
prices. 


McCullough Manufacturing Co. 
Minneapolis, Minn. 
Sold and guaranteed by the leading Supply Houses 











It Pays Big 


Ashton Pop Safety Valves will help any power 
plant owner get more profits. They are great 
savers of steam and coal, and prevent both 
excessive steam pressure and unnecessary 
blow-offs. 


a Pop Safety Valves 


act automatically, are lasting and can’t be tampered with after 
being set. 
Send for unusually interesting literature. It’s FREE. 


THE ASHTON VALVE CO. 


161 First St.; Cambridge 41, Boston, Mass. 
Branch Offices: 
126 Liberty St., New York 318 W. Washington St., Chicago 
606 Howard St., San Francisco 

















IRON | 
JV CEMENTS 


A Book of Engineering Facts—FREE 


No generalities—just practical, sound engine and boiler room 
maintenance information, written and compiled by engineers 
who have made successful repairs with 
Smooth-On Iron Cement No. 1, is con- 
tained in the latest Smooth-On Instruction 
Book No. 19. 


Write for your copy today. 


Smooth-On Iron Cement No. 1 is sold by 
Supply Houses in 1-lb., 5-lb. and 10-Ib. 
tins, also in larger sizes. * 


SMOOTH-ON MFG. CO, 


Dept. 31-X, Jersey City, N. J., U. S. A. 
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R UB-s: 
Rubber 
for 
Resiliency— 


Steel for 
Strength 


seating ALWAYS. 


Write for literature. 





Rub-Steel Valve— 


the Valve with the Backbone to Stand Up Under Every Pumping Service 


A steel backbone to resist great pressure and high temperature gives the Rub-Steel Valve the 
ability to meet successfully the long-felt need of a valve disc that would not fail to maintain a true 


That they do it is proved by users who have applied these valves on pumping services in almost 
every phase of industry. Our catalog contains many expressions of gratitude for the service they 
give. Just a few of the hundreds of testimonials we have received can’t help but convince you that 
Rub-Steel Valves are better and stronger for your needs. 4 Grades fit any conditions. Write for 
this catalog and letters from users, or send for a sample. 

Our “Sensation” Liné of Belts and Hose are worthy of their name and your consideration. 


VOORHEES RUBBER MFG. CO., 


New York Office: 30 Reade Street 










Jersey City, N. J. 


Kansas City: 2045 Main. Street 















Wise Engineers Know 


a good thing when they see it. They see 
the value of 


Compressed Air 
Grease Cups 


They will save at least a third of your 
present lubrication costs. Let us send 
you some on 60 days FREE TRIAL. 


HUNTER PRESSED STEEL. COMPANY 
450 Pierce Street, Lansdale, Pa. 












WY 


y. SPRACO .@ 


FULL CONE 
SPRAY NOZZLES 


as used in Spraco cooling pond systems produce finer drops. 
more uniform distribution and greater cooling results. 





Send for Catalogue C-42 


SPRAY ENGINEERING CO., *¢2" 


Manufacturing also Air Washers, Spray Paint Guns, Spraco 
Nozzles and Strainers, Vaughan Flow Meters, Ete. 














The Manzel Oil Pump 
F eeds Regularly 


It measures out the 
Oil to the engine cylin- 
der just as it’s needed, 
without wasting a drop. 
Never supplies too 
much —always enough 
to give efficient lubri- 
cation. 

Let Us Send You 
STEAM INLET Catalog 


FOR WARMING On 


Manzel Brothers Company 
327 Babcock St. Buffalo, N. Y. 
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STOP THIS! => 


Of course you would—you would caulk up this crack in no time. 





Here you see the leak and call it “waste.” But elsewhere there are leaks 
not thought of as waste simply because they are not so 
visible. 


Take lubrication—25 to 60 per cent oil is saved with the 


ROCH ESTER | 
AUTOMATIC 
LUBRICATOR 


Where? How? 

First, by the perfectly uniform feed which is a big Rochester factor—just 
the right amount of oil is fed in unvarying quantities—yet there’s not a drop 
of over feed. 


Second, filling. Do you realize how much oil is slopped on hands and floor 
with old style lubricators? This is waste—dead waste. It shouldn’t be 
tolerated, now of all times. 


There’s no spilling with the simple Rochester filling system. 


On oil saving alone the Rochester Lubricator has repeatedly saved enough 
to pay for itself in a very short time. 


Let us give you other Rochester facts. 
Send for the Rochester Catalogue and choose the type best suited to your needs. 


Write now. 


Greene, Tweed & Co , 109 Duane St., New York, N. Y. 


Canadian Agents: fain Brothers, Limited, Montreal. 
English Agents: Jenkins Bros., Ltd., 6 Great Queen St., Kingsway, London, W. C. 2 


\ 








On the Better Makes 
of Steam 
Equipment 


From its inception, 
the Hills - McCanna 
Force Feed Lubri- 
cator has been linked 
with the — .* 
the best builders o ; 

steam equipment. Its mathod of takind owt he NSon 


dependable service va te triple babs for iter ae 
t ru 
appeals to the prac- M6 inches chi 


: é precipita 
tical engineer. A “| chamber and these ph bake. 
comes out as “clean as a whistle. 
Satisfaction guaranteed or money 
funded. 


Hills-McCanna fo ES roc ro sea 
Force Feed Lubricator a 


The sight feed may be placed at any point in the 
delivery line An exclusive feature is the solid casting 


pump valve—no by-pass or overflow. Oil is under Bg tg 5 
S has De 101 H : Alarm K automatically informs the Engineer en 

constant pressure from reservoir to delivery point. ond Game nao _— This alarm may be wired to the Chief Engineer’s 

Air binding of pump impossible. Back pressure or desk. We make these Filters for any capacity dette, “enmnant? Witees, 

* ae ¢ a ciee ~ T . Write tod d get full ticulars about 8 wonde 

siphoning of oil is prevented. Working parts all out- We are the largest and oldest company in the United States that manufao- 

side the oil reservoir and accessible. ture oil filters, oiling systerhs, telescopic oilers and oiling devices exclusively. 

Send for Bulletin ““G” 


Write for our new catalog. 
WM. W. NUGENT & CO. 
410-412 N. a. P a Chicago 
Esta 

ere THE FULL NUGENT LINE 

Anti-Packed Telescopic Oilers Oil Tanks 

Oil-from-the-floor Shaft Oilers Oil Pumps 
Filtering Systems Oily Waste Presses Oiling Devices 
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“Sherwood” Screw “Hart” Oil Pump “Ruffalo” Glass 
Feed Grease Cup Body Cylinder 
Oil Pump 


Uninterrupted 
Lubrication Service 
Everywhere Under the 
Most Severe Conditions 


“Hart” Oil Pumps are but one of the de- 
pendable Sherwood Engineering Specialties 
that have demonstrated their worth in actual 
service over a long period of years under 
most severe conditions. 


Uninterrupted, economical lubrication is to 
be expected of Hart Oil Pumps because of 
their distinctive features in design and 
construction including positiveness of feed, 
accuracy with which the feed can be ad- 
justed and fineness to which the plunger 
and barrel are machined and fitted. 


Hart Oil Pumps are built of special red 
brass which assures good wearing quali- 
ties and long-continued service. They are 
purposely constructed to maintain the high 
standards of quality characteristic of all 
Sherwood Engineering Specialties. 


Have you received a 
copy of the Sher- 
wood Book? It is 
well worth reading. 
It describes all 
Sherwood products, 
including injectors, 
ejectors, oil pumps, 
fluecleaners—a com- 
plete line of power 
plant .equipment 
ranging from fusible 
plugs togreasecups. - 

Write your name Sherwood 

and adress on the a 

margin of this page. Manufacturing Company 
Forward it to us, 


qnd we will send the BRASS FOUNDERS AND FINISHERS 


you by return mail. goje Manufacturers of Sherwood Engineering 
Specialties 


BUFFALO, N. Y. 


It will pay you—as it has 
paid hundreds of other en- 
gineers—to standardize on 
Sherwood Engineering Spe- 
cialties. 






sMERWe 


‘RENGINEERING-S RECIALTIES BO 
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Double 
Your Oil Saving 


When your oil reaches a point where the foreign 
matter makes it unfit for lubrication, the BURT Oil 
Filter will collect, filter and purify all grades of light 
or heavy, cheap or expensive oils, and render them 
as good as when first refined. 


A double saving is made, conveniently and at 
unusually small cost, where it is filtered with the 


BURT 


Double Unit 
Oil Filter 


This “double unit” takes care of two kinds of oil, 
filtered at the same time, without cleaning or chang- 
ing the screen. 


The Burt “Double Unit” Filter insures cleaner 
lubrication for all machines, is a time and labor saver 
by filtering two oils at one time without cleaning and 
changing of screens, and effects a saving of 50 to 90 
per cent of the oil consumed where filters are not 
used. 


Write for further information about these fully 
guaranteed Double Unit Filters. 


The Burt Manufacturing Company 


44 E. South Street, Akron, Ohio, U.S.A. 


Manufacturers ef all types of Oil Filters, Ventilators and 
Exhaust Heads. 
Largest Manufacturers of Oil Filters in the World 
Canadian Fairbanks-Morse Co., Ltd., Mentreal, Can. 
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Can't Cl 


Cooling Sprays 


Here’s a Nozzle that positively can- 
not clog; gives a better spray; 
requires less pressure. 


Our new Nozzle has been carefully 
tested under Cuban conditions for 
capacity and cooling. 


Four Non-Clog-Nozzles equal in effi- 
ciency five of the old style. 


Note the construction. See how free 
the passage is. Put an end to cooling 
spray troubles by changing all your 
nozzles to 


THE NEW 


BADGER 


Non-Clog-Nozzle 
Write for Circulars 


E. B. BADGER & SONS CO. 


Spray Department 


Boston, Mass., U. S. A. 
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Ce peiifenal and 
Direct Acting 


Over 160,000 In Successful Operation 


American-Marsh Pumps combine extreme simplicity with an 
unusually low steam consumption. They are the result of over 
35 years’ experience in the manufacture of high-grade pumping 
machinery. The line includes: 

Vacuum Pumps Power Pumps 
Centrifugal Pumps Deep Well Engines 


Air Compressors Jet Condensers 


May we send you a catalog? 


American Steam Pump Co., Battle Creek, Mich. 


Chicago Office: 1220 Monadnock Block 
New York Office: 17 Battery Place 








\y ee ae 


GENERIFUGAL PRUMES 
RONG whet (CONIOIEIN SY Bags) 


Manistee Iron Works Co., Manistee, Mich. 














Surface Barometric and “*Crosshead Guided” Expan- 
Condensing Equipments sion Joints. 
Power Plants, Ross Boiler Feed Water Heaters. 
Main, Auxiliary, Distilling Con- Ross Oil & Sugar Juice Heaters. 
Marine Service. Gravity and Forced Circulation 
Distilling Condensers for Refri- Heaters. 2 
geration and Chemical Plants. Ross Oil, Airand WaterCoolers. 


ROSS HEATER & MFG. CO., Buffalo, N. Y. 


TRE BRAND THAT — 
"LEADING ENGINEERS DEMAND 
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Ingersoll-Rand 10,000 KW. Surface Condenser. 


SURFACE CONDENSERS 


Small Maintenance Costs 






4 
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Few tubes, ferrules, packing, etc., to inspect and maintain and to 
replace when corroded. 





Thicker and higher grade tubes—best admiralty, at relatively 
small extra cost. 






We are distributing on request a pamphlet entitled “Steam Con- 
densing Plants” which describes these Condensers in detail. 
Bulletins covering Cameron Pumps, also manufactured by this 
company, can be obtained together with this treatise by writing 
our nearest branch office. 










INGERSOLL-RAND COMPANY, 11 BROADWAY, NEW YORK 











13213 





Butte E] Paso Knoxville Cleveland Philadelphia 
Birmingham Seattle Scranton Pittsburgh San Francisco 
Duluth St. Louis London Los Angeles Salt Lake City 
Denver Chicago Paris Detroit Joplin 

Boston, New York; Houghton New Orleans, Dallas 


Ingersoll-Rand 


Low Level Multi-Jet, Barometric and Surface Condensers 
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Allis-Chalmers Centrifugal 
Pumps are being used more 
and more by the leading 
firms in America. 


They purchase Allis-Chalmers 
Centrifugal Pumps because they 
know they are good pumps, and that 
Allis-Chalmers Centrifugal Pump 
service always stands back of every 
pump built. 


Write us, even if you only want 
one pump—you will get the same 
careful consideration as the firm who 
ordered 117 complete units on a single 
contract. 


Our comprehensive Centrifugal 
Pump Bulletin No. 1632-F will help 
you solve any practical pump problem. 
Send for one now while the matter is 


ALLIS-CHALMER 


MILWAUKEE, WIS. U.S.A. 























Se Esnite Se = Steady Flow Without 2% 2. sf 
3 “. Pulsation " 


care, attention or trouble is given by 
Centrifugal Turbo 


OPPU Boiler Feed Pumps 


They perform their work without vibration and 
under perfect control. A‘turn of the valve in- 
creases or diminishes the flow according to the 
demand. Especially adapted to automatic control. 
Manufacturers of 


Write for further de- COPPUS ENGINEERING CORPORATION the Coppus 
— oo 340 Park Ave., Worcester, Mass. VANO Blower 


[DURABLE [DUPLEX STEAM PUMPS | 
EARLE 


OUTSIDE CENTER INSIDE PACKED 


PACKED PATTERN PISTON PATTERN PACKED PATTERN 
EENTRIFULAL 


Quality” HIGH 


NEW YORK SALES OFFICE, 141 BROADWAY Repairs LOW 
Send for Catalog No. 107 Operation 


DEAN BROS. pae. /NDIANAPOLIS. The Earle Gear & Machine Co., S715 Stemtoe Orson 
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Warren is Warranted 


In spite of unfailing high standards a definite guarantee is always 
an acceptable factor when choosing a pumping investment. 


Warren Pumping Machinery is thoroughly covered by an ironclad 
guarantee, warranting perfect material and workmanship. , 


Bulletins illustrating the full line of Warren Pumps sent on request. 


Warren Steam Pump Co. 


Main Office and Works: 
Warren, Mass. 


Chicago Philadelphia 






























70 years’ experience creates a vast 
number of satisfied customers. 






Duplex Steam Pumps — Simple, 
Compound and Triple Expansion. 












The high class of workmanship and 
the superior material used in manu- 
facturing our product has brought us 
Repeat Orders from Repeat Custom- 
ers for a space of 70 years. 

Duplex Power Pumps for all. Con- 
ditions of Service. 












The John H. McGowan Company Vs 


Builders of Pumping Machinery 
General Office and Works: 











Cincinnati, Ohio 
Established 1852 








GARDNER 


‘Pumps --- Governors--- Compressors 


Into every Gardner workman is 
rhetyal i (re Mastcmatd(e mle C ee melt l ited 


which have been a distinguish- 
ing mark of Gardner products 
for more than 60 years. 


THE GARDNER GOVERNOR COMPANY 


Quincy, Illinois 


Chicage New York Philadeipbis San Francisco Los Angeles Houstos 














Pressure In Les. Per Square IncH Coiversion Scaie 
10 20 30 “ %” ° 1 4 * 4 for water head in 
1 L l 1 i 1 l 


a a ee 

gh ad AR a ae i RLY MB ikl gl NS ML Ag a gM Rg agll y M age feet to pressare 
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 In pounds per 
Heao oF Water In Feer Square Inch. 





e~<=—-e 
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A Six-inch Rule is found on the other side 


A Handy Little Scale to Have and 
It’s Yours for the Asking 


Simply write for one to the 


Taber Pump Co. 


298 Elm St., Buffalo, N. Y. 


Designers and builders of highly efficient centrifugal and 
rotary pumps since 1859 
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Efficient Superheatin? 


The patented Foster Extended Surface, with four 
to six times the mass and absorbing surface of 
the bare tube construction, greatly increases the 
superheating effectiveness of a given length of 
superheater, stores excess heat from the furnace 
gases to maintain steady superheat during pe- 
riods of fluctuating steam demand, and indefi- 
nitely prolongs the life of the superheater by 
resisting the corrosive action of the furnace 
gases. Twenty years of service and the experi- 
ence of over 10,000 power plants prove that Foster 
Superheaters assure efficient superheating. Write 
for catalog. 


POWER SPECIALTY COMPANY 
111 Broadway, New York 


Boston Chicago Philadelphia San Francisco Pittsburgh 
Kansas City Dallas London, Eng. 
Plants at Dansville, N, Y., and Egham, Eng. 





A typical Foster Superheater installation 


FOSTER 
SUPERHEATER 


79 








You can’t hang a 


Patterson Heater 
on your Christmas Tree 


6ut—one in your apartment house or 
industrial plant, will make your 
Christmas J/errzer and your New 


Year //appier for many years to come. 
The Heart of your plant 


Think of it! : . : 
A is the Boiler Fire Box 
Hot Water CVCry hour in Insure long and efficient service of this vital organ by 


euro day in. 1008—~ieatdl oe using only monolithic walls, arches and baffles, in one 
every day 1 49—just the instant piece. Eliminate separate brick, blocks, tile and mortar 
joints. 


you open the valve or faucet. ETSON'S 


ito euiniiie PLASiie =“ Fire BRick 


No fussing is the pioneer material for this purpose. It has cut 
No fuming down upkeep expense and increased boiler efficiency 
No worry for over twenty years. We know of many who started 
and a Big using it 15 or 20 years ago who are still using it and 
acie fas. Gesell will have nothing else. There'll be no more brick to 
saving in fue drop out and no mortar joints to crumble and open up 
once you use Betson Plastic Fire Brick. 

Get the vital facts about power plant efficiency and economy. 


>. 
| atte rson-Kel ley Co. Write today for our FREE booklet. 
oo. peep Betson Plastic Fire Brick Co., Inc. 
New York City E Ohio St. New York Office, 60-1 Church St. 
¢ ow r ce, r 


Chicago Office, 308. i E, Ohio St. 
If it isn’t Betson’s, it isn’t Plastic Fire Brick 
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Hoppes Feed Wa- 
ter Heaters of. Ver- 
tical Receiver type 
with Induction 
Chamber, Exhaust 
Cut-Out and float 
controlled drainer 
for overflow and oil 
drip. 


All sizes of Hoppes 
Vertical Type Heat- 
ers areequipped 
with Hoppes Oil 
Eliminators besides 
being provided with 
a trap for oil drip 
and overflow. Bal- 
anced double - seat 
type of regulating 
valve. Float used is 
drained to atmos- 
phere. 


Perfected Design and Rugged Construction 
Give Permanent Satisfaction 


Every detail incorporated in Hoppes Heater designs has passed rigid tests 
before its application. Combined, they give equipment of the highest type for the 
purpose backed by QUALITY in materials and workmanship which assure 
economy and endurance in service. 

In both Hoppes Vertical and Horizontal Heaters the distinctive Hoppes pan 
or tray system is used. The feed water follows from the upper to the under sides 
of the pans in a thin film and comes in close contact with the steam on both sides. 

Fuel-saving service is assured by every Hoppes Heater installation while all 
Hoppes Specialties, including Oil Eliminators, Steam and Oil Separators and 
Exhaust Heads guarantee substantial reduction of operating and maintenance 
expense. 


The Hoppes Mfg. Co. 


70 Larch Street _Springfield, Ohio 


Send for Hoppes 
Catalog in which 
all types of Hoppes 
Heaters as well as 
other products are 
described. 


Standard Hoppes Exhaust Steam Feed Hoppes Combination Heater, Purifier 
Water Heater and Purifier and V-Notch Meter 


Hoppes Feed Water Heaters 




















POWER PLANT 


ENGINEERING 











IRvinesi GBwAY 


THE FIREPROOF VENTILATING FLOORING 





The Universal Open 
Metal Flooring 


A list of the installations of Irving Sub- 
way covers every industry—its uses have 
grown beyond count, and new uses are 
constantly developing. It has every 
essential quality of the ideal open flooring 
—light weight, unequalled strength, a 
smooth but non-slipping surface, tremen- 
dous shock-resistance, the durability of 
steel, the rigidity of solid construction, 
convenient size of panels, ease of fasten- 
ing. Its first cost.is its one and only cost. 
It is the universal flooring, with advan- 
tages recommending it for every purpose. 





Let us send Catalog 3A15. 


{RVING [RON WORKS Co. 
LONG ISLAND CITY. N.Y.,.U.S.A. 


Manufacturers of 


[RVING SAFSTE 


(PATENTED) REG.U_S. PAT.OFF. 


ABSOLUTELY NON- SLIPPING ALWAYS 











Make your boiler settings and heated equip- 
ment more economical. Sil-O-Cel will save more 
than half of heat lost by radiation. 

Sil-0-Cel is made in brick. block. powder and 
cement form. 


Let us show what it will save on your plant. 
Send today for our bulletin J-6C, 


Shh E PRODUCTS CON COMPANY, 











Cut Your Power Costs. 


with 


urner BaffleWalls 


Produced exclusively by The Engineer Company 


and 


lanced Draft) 


Proaucea ively by The Engi Company 


Send today for our books on Boiler 
Baffling and Combustion Control. They 
point the way to substantial fuel and 
labor savings. 


THE ENGINEER CO., 17 Battery Place, N.Y.C. 


Branch offices in the larger cities 














Harbison-Walker 
Refractories Company 
General Offices— Pittsburgh, Pa. 


Manufacturers of 


Highest Grade Fire Brick 
Boiler Settings a Specialty 


Plants in Pennsylvania, Ohio, Kentucky, Indiana and Alabama 














Most boiler arches are 

Detrick Arches; over 6000 

have been installed. The 

reason? The big catalog 

tellswhy. It’s free; write — 
M. H. DETRICK CO. 


155 E. Superior St., Chicago 











Also ask about the Detrick-Hagan Steam Jet Ash Conveyor 
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Plibrico is Here’s your 


sold only in 
eontainers of ry 7 
aitinctive || furnace lining 
appearance as 

shown below. 


"STEEL MIXTURE.” 


Disregards High Temperature 


An extremely high refractory material is used to make 
“Steel Mixture” Blocks—tough, too. Actual service 
has proved that the installation of a “Steel Mixture” 
setting marks the end of frequent shutdowns for repairs 
or replacements and the beginning of increased boiler 
capacity and economy. 


Large stocks of. “Steel Mixture” for Boiler Door 
Arches, Fire Box Linings, Roof Arches, Back Arches, 
Dutch Ovens, and Blow-Off Pipe Protectors, fitted for 
any type furnace, are always on hand, and can be shipped 
immediately on receipt of order. 


























A plastic refractory in unbaked 
form that conforms to all fur- 
nace shapes and can be installed by 
anyone who can use a mallet. This 
steel container keeps it in perfect 
condition and identifies the only 
“Jointless Fire Brick’—the one- 
Piece refractory lining that outlasts 
ordinary fire brick from 2 to 4 times 
and resists temperatures to 3100 deg. 
F. The way to better furnace lin- 
ings is the subject of the new book- 
let. Where shall we send it? 


Warehouse stocks in principal cities. 







Over 9,000 users are now cashing in on our experience 
and practice in the manufacture of refractories. 








Write for latest literature 
and Measurement Booklet. 


McLeod & 
Henry Co. 












FIRE SICK CO. 


1136 CLAY ST. CHICAGO, ILL. 










Ask for this 
booklet. 





Et09, IN: Y 
New York Boston 
Detroit 


Door Arches 
Fire Box Linings 
Furnace Roof Arches 

















gs #86° e 
STEAM PRES. STEAM TEMP. SUPERHEAT 

wwe moons | | Leakless Baffles that Cut Coal Bills 

) More than fuel is saved by tight baffles. Boiler efficiency is increased. Heat units 











are changed into steam—stack losses are reduced to the minimum—greater production 
a / results. 


dE-“ “M'o'n'0 Boiler Baffling 


Reg. U. S. Pat. Off. 
is solid, without joints or cracks for leakage of hot gases. ‘‘Mono’’ hugs the tubes closely and sustains 


no injury by the removal and replacement of tubes. 
“Mono” Boiler Baffling resists heat up to 3300 degrees without spalling or deterioration. May 
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be placed at any angle desired. Sets without heat. Its usual life is that of the boiler 
Consult our engineers without obligation. Write for circular ‘‘B’’ giving full information. Also 
on high-grade refractories for all purposes. 


KING REFRACTORIES CO., INC. 


Main Office and Plant: Buffalo, N. Y. 
Branches: New York, 705 Greenwich St.; Boston, 220 Devonshire St.; Philadelphia, 2539 W. 
Cumberland St.; Pittsburgh, 403 Home Trust Bldg.; Detroit, 47 Buh] Bldg.; Cleveland, 1360 W. srd St. 





wv 




















Use your 


Old Fire Brick 


fa You can crush your old linings and mix the 
crushed material with 


LIPTAK 


Liptak Double Suspension Arch iY 
Liptak Single Suspension Arch Per AA. HYTEMPITE 


rnd 
AAV TEPAPITE 


to rebuild your settings. 


G38 Note this sidewall section. Large power 
plants are using this method because it 


Liptak Furnace Wall Support 
If you areinterested in reducing up-keep co: 








> let us advise with you. ; Prevente Jafiltration Saves Fuel, and rm 
Write for detailed information. Bulletin H-202 tells how 
a e . ° : 2 : A : k 2 d s 
Liptak Fire-Brick Arch Company | mene, 
120-122 So. Ninth St. Minneapolis, Minn. aa B QUIGLEY FURNACE SPECIALTIES CO., Inc. 


Offices im principal cities. 26 Cortlandt Street New York 
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Let Your Saving in Valve Expense Pay For 
a Dexter Valve Reseatin3, Machine 


It is a $75.00 job to remove an 8 inch Globe Valve from 
the pipe line, take it to the repair shop, reface its seat 
and disc and put it back in the line. 


The Dexter Globe Valve Reseating Machine will reseat 
this valve right on the pipe line in a very short time 
and it will not only do it once but from 10 to 20 times; 
resulting each time in a perfectly tight seat. The 
machine is so simple that even an unskilled man can 
operate it. 


A few valves reseated pay for the machine and then the 
rest is all velvet. 


Write now for our catalog 23. 


11 East River Street 


The Leavitt Machine Company occ: wicoesetsa. 


Canadian Agency: Darling Brothers, Ltd., 120 Prince St., Montreal 
British Agency: .Cromil Engineering Co., E. Floor, Milburn House, Newcastle-on-Tyne 








Where you must — me SCOOP CONvEVOR 
ns FOR STORING A*ORECLAIMING 


DEPE ND , : THOUSANDS IN USE LOADING«»> UNLOADING 
ins CARS, TRUCKS ANoWAGONS 
AE 7 SAVES 6 TO 12 MEN 
on them to = aN i noted dedhs Ire 
fc Me a ee AS Ley EUMINATES SHOVEL, 
operate, 0 4 ie) 4 AND WHEELBARROW 
=A WORK 


specify Gl ie Ramin Rane OPaek®) keeps EQUIPMENT, 
\ ay; Se _ MOVING = 


Yeomans had Ub is WRITE FOR CATALOGUE . 
Duplex Electric PORTABLE MACHINERY CO. PASSAIC NJ. 
Bilge Pumps 


Yeomans Pumps are built 
to PROTECT the plant in 
emergencies with automatic 


onepe service a, ant a Sane r 
ail. In spring and fall when = Bais ‘ - W ll 
heavy rains flood the base- ~~ : lilams 


ments or when accidents occur : aire 66 9 
it - Improved “Vulcan 


Yeomans pumps will carry 
away the excessive water and - 4 D F . x J 
leave your plant dry, sanitary = d Ch Pp W h 
and undamaged. rop orge ain ipe renc. 

The bil illustrated ist f two submerged pumps With Proof-Tested Chain 

1e bilge-pump illustrated consists o yO § erge S M 3 " 

suspended in a catch basin and direct connected to an electric 8 Sizes for 1% to 18-in. Pipe 
motor on the cover. This pump is strong, well built and Williams’ Chain Wrenches have been standard for 
doubly sure to handle all excess drainage. nearly half a, century iy 


Send for free catalogue B-3100. . SHWILLAMS &CO. 
Yeomans Bros. Company (>, Pine WRENCH PEOPLE ¢ 


1432 Dayton Street, Chicago, Illinois 
Agents in Principal Cities. BROOKLYN BUFFALO CHICAGO 
Canadian Representatives: Darling Brothers, Ltd., Montreal. 81 Richards St. 81 Vulcan St. 1081 W, 120th St. 
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From Railroad Cars to Stokers 
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SA MFG.CO. 5692 


















































Labor-Saving 
Machinery 
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| | 
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Z, 
For 


Quick Delivery 


During the recent coal shortage plants all over the country realized the tremendous 
advantage of complete “S-A” Mechanical Equipment to handle coal from cars to 


boilers. 
_ In “S-A” improved methods of elevating and conveying materials not one pound 
is lost to waste or spillage. 
Quick delivery to boilers is assured, without human labor, the very hour the coal car 























ff 


comes in the siding. 
“S-A” Equipment successfully handles the entire job, and money that went for de- 
murrage and wages goes to pay for the installation and to increase plant profits. 


“S-A” Engineers are ready, without obligation, to suggest new possibilities for speed- 
ing up coal delivery and decreasing labor costs in your plant. Write for further informa- 


tion. 


Stephens-Adamson Mfg. Co. 


Aurora, Illinois 
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For Catalog address our Jet Department 


LOW GRADE FUEL 











Can successfully 
be used with 


KOERTING 


Undergrate Blower 
Large Capacities 
Low Steam Consumption 


Easy to install and operate 
Simple —Compact — Reliable 


CHUTTE 
CGRTING 


1156 THOMPSON rr 
PHILADELPHIA :P* 



























install the heavy, easily 
operated, economy-pro- 
ducing 


Perfection 
-)Hand Stokers 


Save coal, back- 
breaking labor, and 
the necessity for in- 
stalling new boilers, 

Ample provision for 
expansion and contraction. 
Abundant air space. Write 
for descriptive bulletin. 


PERFECTION GRATE & SUPPLY CO. 
164 Birnie Ave., Springfield, Mass. 


ORIGINAL HAND STOKER 





PATENTED © 
Sole Manufacturers 


FLYNN & EMRICH CO. 


Established over 70 years 


Baltimore, Maryland 

















Reduce the Unconsumed Carbon in the Ash 
with the 





Turbine Blower 
The Original-TheStandard 


Just glance at the ashpile and 
note the good coal being wasted. 
Most any fireman in a natural 
draft plant can keep up steam, but why 
don’t you give him a Wing so he can 
keep up steam at a minimum cost? 
gy good coal that now goes to the ashpile can 

transformed into heat if sufficient draft is 
supplied, particularly just somes cleaning fires. 


Write for Bulletin 578 and learn how the Wing Does this. 
LaJ. Wind Mf%.Co. 659-669 Hudson Street, NEW YORK 


Offices in principal cities 


















Fuel Economizers, Mechanical Draft, Cinder 
Eliminating Fans, Blowers, Electric , 
Motors, Turbines, 

Stokers, Under- 

grate Blowers 





Catalogs on request. 
Fuel 
Economizer 
Hyde Park, Boston, Mass 838 


High Pressure 
Blower 
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Kelly Grates Are Great 


Coal Savers 


KELLY ROCKING AND DUMPING GRATES are built with correct percentage of air space to suit 
furnace conditions and fuel burned. They will save not less than 10% of your coal, compared with station- 


ary grates. 


Their design is simple and sects. All moving parts are so constructed that they will not warp 


and jamb. Operated by outside levers. 


No special furnace construction is necessary and no parts of the KELLY grates are built into the 
brick work. They are supported at the front and rear of the furnace by regular grate rests. 


Our Grate Catalogue shows how they will help you to cope with coal shortage and high prices. 


<g AAS 


Easy to 
Install 


ELLY The Kelly Foundry & Machine Co. 


Easy to 
Operate 


“Lb LY 


owe Goshen, Ind. 


Established 1887 
New York Office: 59 Park Place 


Power Plant Engineers 


617 Ninth Street 
Chicago Office: 5 North LaSalle St. 








DEAN Dumping Grates 


For Small Sizes Anthracite Coal, 
Used = either natural or forced draft. Bars tip = tandem to an angle 
d are supported at both ends by a rectangular frame 
whteh vliminates —, the tendency of the bars to hang downward on the 
spaces % %-in. slot and also built in the pin-hole form 
with %-in. or 5/16-in. ‘tee openings. Fires can be cleaned in one-half 
the time required with stationary bars. 
More details of construction in Catalogue No. 7E. 
Church Street 


Washburn & Granger, Inc., new yvork'tity. N.Y. 














Preparing Stoker Coal 


A “Pennsylvania” Single Roll 
Coal Crusher under your 
— hopper insures proper 

— of your stoker 
po 

Massive Construction 

Double Tramp Iron Protection 
Uniformity of Product 
These Crushers will pass the 
engineering scrutiny to which 
other modern aye sotene 


equipment is now sub 
NI RANIA 
Pat your Ceal Preparation 
Probiems up to us. a? 
Boston Pittsburgh Stephen Gi 
New York Chicago ° Pulled’ 








Fully Insured—Yet 
a Big Loser 


Sounds contradictory, but it’s absolute truth. Every 
business has two values—“material” and “going.” The 
last is greatest. It’s a total loss by fire—‘“material” 
isn’t. Customers of years drift elsewhere while insur- 
ance replaces fire losses. _Many never return. 


Fires Don’t Pay.! Why let one wreck your business? 
Equip your power house with the New Exclusive 


Castle Liberty No. 1 


a Carbon Tetrachloride Type, Hland Pump Fire Ex- 
tinguisher. Of 3-gallons capacity, it subdues any blaze 
quickly. One Castle Liberty is more efficient than 28 
1-qt, fire extinguishers. Proved by tests. The ex- 
tinguishing agent is Castle Liquid, non-corrosive. 


A complete description and copy of “Safety Always.” 
the story of fire extinguishing liquids, mailed on request. 


James M. Castle, Inc. 
1220 Arch St. Philadelphia, Pa. 


Manufacturers and Distributors of Fire-Fighting Apparatus 
Sales representatives desired for unoccupied territory 
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‘*__ performance 


versus 


promise ’”’ 


2 boilers do work of 3 


Performance, not promise, is 
what the VOGT BROTHERS 
HAND STOKER gives, as evi- 
denced by the fact that two 
VOGT BROTHERS stokers are 
doing the work formerly done 
‘by three mechanical stokers in 
the plant of the U. S. Foil Co., 
Louisville, pictured above. 


What the VOGT BROTHERS 
HAND STOKER is doing for 
this, the largest plant of its kind 
in the world, it will do for you 
in increased boiler efficiency 
and great fuel economy. 


Our combustion engineers are ready 
to help solve your power problems 


VAGT BROTHERS MFG. £O. 


LAVISVILLE, svace 289%. KENTUCKY 


“POPULAR 


Hy eR — 








Clean Fires All the Time 


with the 


NEEMES GRATE 


No periodical cleaning of fires is necessary. No 
inrushes of cold air to blow heat up the stack and 
chill the fire bed. The air supply is always ample 
to secure good combustion with the lowest grade 
coals. 

Fires are operated by outside levers, which cut 
clinkers and dump fires. Ashes are taken out. Good 
or inferior grades burned with greatest economy. 


Send for catalog. 


NEEMES BROS., INC. 


186-196 First Street, Troy, N. Y. 
MANUFACTURERS OF ROUND AND SQUARE GRATES. 








The Saving Principle of the 
CANTON Rocking and Dumping Grate 


does more than save coal; it enables you to. burn the poorest 
kind of coal. The Canton Grate makes for perfect combustion, 
clean, even fires. and prolongs the life of the boiler. Abso- 
lutely guaranteed. 

We manufacture Hand Stokers, Stoker Repairs, Kiln Grates, 
Dead Plates, ete. 


Canton 
Grate 
Company 


1713 Dillon Place, 


‘. E. Ww. & a , 
sng _ R. Write for literature. 


Canton. Ohio Our price will interest you. 











FILES HAND STOKER 


A large woolen 
mill states that in 
six months the 
savings due to the 
installation of six 
Files Hand Stokers 
paid for the entire 
cost. 


GIBBY ENGINEERING COMPANY 


East Boston, Mass. 
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The Plant and Its Products 


McClave Grates, Hand Stokers, Hopper Feed Hand Stokers, 
Mechanical Stokers, Argand Blowers, Expansion Boiler Fronts 


OT with any desire to boast, but in order that you may realize the 

reasons why you can depend upon McClave Products and service, 
we show a picture of the largest plant in the world devoted exclusively 
to the manufacture of appliances for burning solid fuels. 

Every part of a McClave Combustion System, whether grate, stoker, 
blower or boiler front, is made in this plant. In this way, we can insure 
quality that will meet our requirements. 

Thousands of spare parts are carried in stock for immediate ship- 
ment the same day an order is received. 

The value of this principle of conscientious service is evidenced by 
the more than fifty thousand installations of McClave Grates and 
Stokers in this and other countries. 


McCLAVE-BROOKS COMPANY 
Makers of the famous McClave Grates since 1883 
Scranton, Pennsylvania 
[ucChee Cnehuaes Suanae ene 


for those you want. It will be well 
worth your while. 





The 

Bank Balance—a book y ° BRANCH OFFICES: 

Mechanical Stokers. BRANCH OFFICES: GRATES Detroit St. Paul 
New York Boston STOKERS Greensboro, N.C. Syracuse 
Chicago Dallas STEAM... | Salt Lake City Owensboro, Ky. 
Philadelphia _ Greenville, S.C. BL st. Louis Milwaukee 
Pittsburgh Memphis KansasCity, Mo. Omaha 


AVE COMBUSTION SYSTEMS Jor greater economy 
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What are the factors that make for stoker dependability? 


They are—Design: Construction: Installation: Service. 


December 15, 1922 


Coupled with and 


resulting from these is Performance, that quality which brings repeat order 
after repeat order. 


For instance, read the story below. 


The Philadelphia 
Electric Co. sys- 
tem furnishes the 
“juice” that lights 
homes and busi- 
ness houses, trans- 
ports the popula- 
tion, and drives the 
machinery in a dis- 
trict containing 
more industries of 
wider variety than 
any like area in the 
world. 


me Jaylor Stoker 


Has seen service in the various plants of the Philadelphia 
Electric Company system since 1908, when the first installa- 


tion was made in the Schuylkill Station. The original in- 
stallation and repeat orders make the records read like this: 


1908 - 1909 - 1911 - 1912 - 1913 - 1914- 
1916 - 1917 - 1919 - 1922 


Making a total of 82 Taylors serving more than 76,000 rated 
boiler horsepower. 


Money can’t buy a better Stoker 


This is Delaware 
Station, Philadel- 
phia Eectric’s 
most recent unit. 
In design and 
equipment tt repre- 
sents the cumula- 
tive result of the 
Company's many 
years’ experience 
in power produc- 
tion. And its boil- 
ers, now nearly 
18,000 rated hp. are 
Taylor stokered. 


Ask today for a copy of our new booklet, The Rotary Ash Discharge 


American Engineering Company 


Philadelphia 


Manufactured in Canada by 
Taylor Stoker Company, Ltd., Toronto, Ont. 
Principal Sales Office: 416 Phillips Place, Montreal, Que. 
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Take 1t on the MURPHY 








At a large salt plant some years ago one lone Murphy Furnace 
was being operated among many stokers of another type. But 
this one lone Murphy was the favorite of the firemen so that it 
was a common saying, when they wanted to get up steam quickly, 
“take it on the Murphy.”’ 


This saying became so frequent that the management ran tests which showed 
the Murphy to be doing a double share of work compared with the other stokers, 
and this at higher efficiency and lower maintenance, 


The natural result followed—four repeat orders for 
Murphys until now eighteen of these furnaces are installed at 
this plant. 


Such records as these have led to their installation under more than 6,000 boilers, 


Catalog PE-12tells you why in detail. 


RILEY STOKER Co, 


af nw 


WORCESTER, MASS. 


“RILEY” Underfeed Stokers “JONES” Underfeed Stokers 
“MURPHY ‘Aittenelic Furnaces 


BOSTON ~ NEW YORK PHILADELPHIA * PITTSBURGH BUFFALO CLEVELAND DETROIT 








CHICAGO ‘ST. PAUL, THE UNDER-FEED STOKER CO. oF CANADA, Lro., TORONTO DENVER CINCINNATI 
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Avoid the 
| 












The circle above shows the 
interlocking grate clips. Coal 
dust cannot sift thru this fuel 
bed although air admittance 
is adequate for thorough 
combustion. Grate clips do 
not project into fire bed at 
rear end—they cannot burn. 


Showing 
the separation ™ 
of grate clips which 
takes place at frontand “S 
rear of stoker—automatically 
self cleaning—air spaces are maine 
tained at 100 per cent. 











MOST essential requirement of modern mechanical 

stoker design is a construction that avoids the three- 
fold loss caused by fuel sifting through the grate sur- 
face. A sifting grate not only loses part of the fuel itself 
before it can be burned but is a cause of reduced efficiency 
of combustion and a further ash-pit loss by increasing 
the burden of ash disposal. 


The elimination of this trouble is an exclusive feature of 
the Harrington Stoker and marks one of the greatest 
advances in modern stoker design. The Harrington 
Grate Bed construction is both non-sifting and selt- 
cleaning. Effective air spaces are kept continually at 
100 per cent. 


Altho this feature of the Harrington Stoker is only one 
of twelve, it is never-the-less well worth remembering 
when considering stokers because it results in notable 
economy on-the-job. 


Write for new bulletin today, it will surely interest you. 


WRITE DEPT, T 


Branches Columbus 

New york — . THE UNITED MACHINE & MFG. CO. Pitesburgh 

Saine Paul ; CANTON OHIO Atlanta 
— Also manufacturers of Industrial Underfeed Stokers omced City 


and Mosher Separators and Desaturators 


pd GR EN Sn BD Bld R/C Ra 


as wil 


et 


e ge re oe ‘ © ‘= && t ere ¢ ee q & ‘& ae is f 
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They Burn Soft Coal 





COXE STOKERS 


The exceptional success of Coxe Stokers 





in burning small sized low priced anthra- | 
cite coal is being duplicated in the case of 
bituminous installations where continuous { 





operation and high ratings are sought. 
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If you need 
greater boiler capacity 


er Page method is the most economical way 
of meeting the demand for greater capacity. 
Where floor space is limited and the construction 
of a new boiler house seems necessary, this ex- 
pense is often saved by the installation of Page 
Boilers—boilers that give greater capacity per 
foot of floor space occupied. 


The illustration above is of two 100 hp. Page 
Boilers that supplanted two 70 hp. boilers in an 
office building in Chicago. The old boilers made 
use of every foot of space, but the new Pages 
are so compact that a 3 ft. passage between them, 
18 inches on left wall and a 5 ft. space in the rear, 
remain. 


The same criss-cross arrangement of tubes which 
gives great compactness also gives highest effi- 
ciency and makes the Page, in the words of so 
many users, the “world’s quickest steamer.” 

The Page is built in sections which may be de- 
livered through ordinary openings or lowered on 
ordinary freight elevators. Installation cost is 
lower because it is assembled by unskilled labor, 
because it is enclosed in an airtight steel casing 
that requires no brick settings and because its 
light weight requires only an inexpensive founda- 
tion. Write to the Page Boiler Co., 816 Larrabee St., 
Chicago, for your copy of the big catalog that 
describes its many betterments. 


age 
Water Tube 
iRoilers 
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Forced and Natural Draft Stokers 
with Dampered Air Control 
Illinois Stoker Co., 106 W. 7th St., Alton, Ill. 


CHICAGO NEW YORK 
Co. H. G. Meissner, 


Ernest E. Lee . 
115 8. Dearborn St. 141 Broadway. 


KANSAS CITY | a ae ge 


. KF. Pritchard & Co., . Jol 
419 Reliance Bldg. 917A Marquette Ave. 


INDIANAPOLIS DENVER 
BR. H. Bennett, A. B. Kennedy, 
805 Merchant’s Bank Bldg. Engineers Bldg 


JLEINGIS SIORERS 








Badenhausen 


High Efficiency 
Water Tube Boilers and 
Superheaters 


Phillips Badenhausen 
1425 Chestnut St. Philadelphia, Pa. 
90 West St. New York City, N. Y. 
418 Manhattan Bidg., Chicago, Iil. 








A National Triumph 


NATIONAL STOK- 














Coming Arch ERS save coal, 
LO EY Po Eliminate smoke. 
in firing position Increase boiler ca- 
\ pacity. 





Burn any coal. 
Lessen labor. 
Minimize repairs. 


Scientifically simple 
—durable and ef- 
ficient. 


Write for illustrated 
catalog today. 
THE 
M. A. HOFFT CO. 


Indianapolis, Ind, 


Row of Pushers raised, \ 


» 
Dump Plate closed 

















Pressure Waterbacks 
Fuel Retarders 


Chain Grate Stokers 
Cast-Iron Hoppers 


Sealflex Arches Coal Bunkers 


Write to Dept. P for Literature. 


GREEN ENGINEERING CoO. 
150 Kennedy Avenue East Chicago, Indiana 
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for expansion and contraction, 


bolts, braces and crown bars. 


Connelly (Patented) Water Tube Boiler 


is so designed as to extract the most heat from the fuel, to provide 


to eliminate to the highest possible 


degree all unnecessary joints, to entirely eliminate the use of stay- 


It is built in the most modern and 


best equipped boiler manufacturing plant in America, by a firm 
representing 46 years of experience with the result of having a 
mechanism that gives the highest daily efficiency of operation. 


Write for our new catalogue, Desk 7 
The D. Connelly Boiler Company, Cleveland, Ohio 


Founded in 1875 by Daniel Connelly 
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Write for bulletins 
KOA CH STOKER (OMPANY 


PRESSER BUILDING 
PHILADELPHIA 
Distributors in Principal Cities 


A stoker for every requirement 


There is a Detroit Stoker for every 
service—V-type Overfeed for natural 
draft—Single Retort side cleaning for 
forced draft with boilers developing up 
to 300 or 400 hp.—Multiple Retort rear 
cleaning for forced draft large installa- ; 
tions. Twenty years of successful © 
stoker building assures the best design : 
and construction for each class of * 


equipment. 
Ask for Folder 324 
DETROIT STOKER COMPANY 
Detroit, Michigan 






























Users of Ideal Always Repeat 


Ideal resurfaces your commutators and collector rings while they are 
under full load and without stopping your machine one second. It always 
keeps your electrical equipment producing its maximum output by elim- 
inating high bars, high mica, ridges, flat spots and grooves. 


We, the Ideal Commutator Dresser Company, who originated the com- 
mutator resurfacer, which is a manufactured abrasive block, fully guar- 
antee our product to be of equal density and hardness throughout—with 
Our resurfacer will not clog up with copper 


uniform cutting properties. 
dust or dust from any other metals, nor will it wear smooth or conduct 


electricity. 





‘ 











Made izall sizes 
and shapes fo fit 
Commutator 


or Collector ing. 
a ; 
a ~*~ 














Let the coupon below intro- 
duce Ideal, the universal re- 
surfacer, into your organiza- 





tion and prove to you that 
Ideal is absolutely essential to cut down 
wherever motors or generators are installed. 


high power 





costs 


IDEAL CUMMUTATOR DRESSER COMPANY 


5333 N. Western Avenue, Chicago 


Let this coupon show you the way to save money. 
IDEAL COMMUTATOR DRESSER CO. 


5333 N. Western Avenue, Chicago 
Gentlemen: 


mate r.p.m., width, diameter and clearance as follows: 


See ee 2 SS See eee 


PPE, 12-15-22 
Please send me an Ideal Commutator Resurfacer for free 
trial. If I like it I'll pay for it. If I don’t like it, I will return it—the trial 
will have cost me nothing. I want to use it on equipment with approxi- 


Po ee ee Diameter of Commutator or Ring 

Approx. width of Commutator or Ring surface.................seeeeee 
Approx. distance between brush sets................ Condition.......... 
Collector Ring or Commutator material... .........6..cccescscccccccees 
RN cic cee 6 60a sbbaees iecsbranreseeesrate POON ah ce cvcaccces< 
NTS pbb whats cbsubeateeaseersea¥s Company address..............++. 
ME BESS phd se seus tune kerseieeekensueces DU shan s ¢s0c0deécesiniccccues 
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First Large Plant Using Pulverized Coat 
omens is Equipped with Edge Moor Boilers 


Installation at Lakeside Plant of Milwau- 
kee Electric Railway and Light Co. shows 
highest efficiency among Central Stations 








IGHT 1306 H. P. Edge Moor Water Tube 

Boilers supply steam for the Lakeside 

plant—the largest power plant in the world 
using pulverized coal exclusively. 


The boilers are operated normally at 250% 
of their rated capacity. At~’this output 

three boilers are sufficient to oper- 

ate each of the two 20,000 


K. W. turbines. 
Lakeside Plant of the Milwaukee 


Elecerie Raliway & Light Cov—the hmmm In a series of fifteen tests, 
using pulverized coal exclusively. \ the average efficiency of 

boilers,super-heaters and 
economizers was 87.3%. 
An efficiency of 85.6% 
has been obtained from 





Flue gas analyses 
show average re- 
sults of about 





14.5% CO2. S Wt Ove 4 € : =x “| | the boilers alone. 


The rman = f this : Apes p i A * “ee Boiler room at Lakeside Plant 
installation is typi- ‘ fr Se ee |] Eight 1306 H. P. Edge Moor 
cal of the perform- * al | Bi j Boilers in two rows of four each. 
ance of Edge Moor 
WaterTube Boilers. 
Operators of large 

and small plants find 

in Edge Moor Boilers 

a new means of effecting 
worth-while economies. 


The Milwaukee Electric Rail- 

way and Light Company has in- 

stalled 67 Edge Moor Boilers totaling 

45,394 H. P. in its various plants, represent- 
ing 23 separate orders. 
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The new Edge Moor catalogue contains infor- 
mation of value to every plant operator. Have 
you received your copy? 


EDGE MOOR IRON COMPANY 
Two of the 5-drum, 4-pass Edge Moor 


Established 1868 Boilers during erection, Lakeside Plant. 
EDGE MOOR, DELAWARE 


New York Boston 
Chicago Pittsburgh 
St. Paul Charlotte 


EpcGEMgor © 
_WaterTube DOILERS 
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THE HARTFORD ELECTRIC LIGHT COMPANY 


HARTFORD CONNECTICUT 


Stone and Webster, 
Designing Engineers 








—_ designers and builders of this up- 

to-the-minute plant were guided in 
their layout and in their selection of the 
generating and distributing equipment by 
these three considerations, — economy, 
reliability and safety. 


It is worthy of note that G-E standard 
equipment was selected to carry the 
One of the G-E 20,000 biggest share of the responsibility in this 
kw. Turbine Genera- ° e 
tors plant which solves a new problem in power 
transmission in that it is a “‘key plant for 


giving both regional and local service.” 


Some of this equipment, which helps 

toward the result accomplished of “‘less 

area per horse power than any other plant 

in the country,”’ is shown on this and the 
Turbine room floor and following pages. 


auxiliary room below 
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Difficult water conditions successfully controlled 
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G-E Starting Compensators 
for the Pump Motors 


Variations in the Connecticut River stage, 
reaching a maximum cf 30 ft., presented un- 
usual water pressure and drainage problems 
in the design of the South Meadow Station. 





eee eh Le ete Ae, 








G-E vertical a-c. motors, with automatic com- 
pensators and float switch control, operate 
the sump pumps which take care of the 
building drainage. Some of these installations 
are shown. 


A G-E compensator aise controls the motor 
} 











G-E electric drive 
on drainage pump 








of the set which is used for charging the storage 

battery furnishing power for emergency 
lighting and for circuit breaker and other | oe 
control circuits. | = 


Thousands of automatic starting compensators 
are used today because of their incomparable 
performance. They are easily installed, readily 
inspected and operated with convenience, 
bate’ economy and _ safety—features which won 


charging set and 


compensaior- them the right to serve in this modern plant. 





G-E 
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General Office C Sales Offices in 4sa.77 
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Controt board with provision for additions. 
Windows to the right give operator a view of turbine 109m. 


Operating Costs 
Reduced to Minimum 


In line with the most modern practice, the 
control of the main generators, electrical cir- 
cuits and oil circuit breakers is centered in a 
General Electric benchboard back of which is 
a panelboard carrying the principal instru- 
ments. 


This board affords the operator a view of all 
indicating instruments and control switches, 
notifies him of the opening of breakers, exces- 
sive temperature in apparatus and similar 
conditions, and also enables him to exchange 
signals with the turbine operator.. 


Note in the close-up of the front of the board 
how the large amount of equipment necessary 
for centralizing the control of the station has 
been assembled in an arrangement which is 
extremely compact. 
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Company 


General Office 
Schenectady, NY. 



































Section 0; 
control 











































Compact battery control 
board with iron grating | 





Sales Offices in 
all_large cities 











the main 
oard—com- 
pactness a feature. 


Mounting wecording 
instruments in th 
rear of the board 
helps to make it a 
compact unit. 
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H-6 Oil Circuit Breakers used on 
feeder circuits 




















Section of current limiting 
reactor gallery 


East bus showing 
bus insulators 


Special heavy duty 
busbar supports 
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switches 










Standard G-E Oil 


Circuit Breakers 


The main generator 11,000 volt cir- 
cuits are equipped with standard G-E 
Type H-9 and H-6 oil circuit breakers, 
disconnecting switches, switchboard 
instruments and instrument trans- 
formers. The breakers with their 
disconnecting switches in sub-com- 
partments immediately below enable 
the plant operator to see both si- 
multaneously. 


The severe duties which oil circuit 
breakers are called upon to perform 
and the great losses which may result 
from a failurein operation, make 
their selection of great importance 
and a matter which should always be 
given careful consideration. 


The G-E current limiting reactors, 
three for each circuit, are placed one 
above the other. This facilitates ven- 
tilation, inspection and cleaning. 


The 11,000 volt buses are supported 
on G-E glazed insulators so attached 
to a concrete wall forming the back 
of the bus compartment as to be in 
compression under short circuit 
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Sales Offices in 
See Co m p an y all large cities 





H-9 Generator Oil Circuit 
Breaker and disconnecting 






































Disconnecting 
switches individually 
housed 


























Cable Arrangement 
Impressively Simple 











From the electrical bay, the 11,000-volt 
outgoing circuits run into the cable 
gallery which is the point of departure 
from the South Meadow to the Dutch at ST oventist 
Point Station. | ee ieee enen’” 





Between the twostations, which are more 
than a mile apart, the cables are carried 
in individual, underground, vitrified tile 
ducts encased in concrete. Each cable 
enters its individual duct at a point just 
below the pothead, so that each circuit is 
segregated for the entire length, elimina- 
ting crossovers and confusion. 








— Yes ee fl 





From the potheads the cables pass on 
up through G-E disconnecting switches 
and transfer busses placed in their pro- 
tecting compartments. 
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Transfer 
busses 
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The truck type 
| safety enclosed 
switchboard. 























Theneutral 

switch for 

generator 
‘io. 2 







Maximum Protection to 
Life and Property 


This G-E Truck Type Switchboard is installed 
beneath the electrical bay on a level with the con- ee | 
denser floor and controls the 2300-volt side of the : 
station service transformers and 2300-volt auxil- 


iaries. 













Solenoid operated | 
switches for control- 
ling main generator 
field and all exciter cir- 
cuits 















Station attendants, not especially familiar with the 
handling of 2300-volt circuits, are safeguarded by 
this type of switchboard, with its absolute safety 
features and simplicity of operation. 


All current-carrying parts are completely enclosed 
in a sheet steel cabinet. When a unit is pulled 
out far enough to make the current-carrying parts 
accessible, the current is automatically cut off from 


those parts. 
When any repairs are required it is merely neces- 


sary to pull out the unit and substitute a spare, 
with practically no interruption to the circuit in- 








11 009 volt oxide 
film static dis- |& 
charger. 





volved. | @ 
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7500-kv-a., 11,000/66, 


In accordance with 000-volt transformer 
Modern Engineering Practice | 


The station transformers, part of the out-door 
substation equipment, for both the regional and 
local service are all ““G-E.” 


One of the 7500-kv-a., 11,000/ 66,000-volt trans- 
formers through which Bristol, Torrington and 
other towns and the Falls Village hydro-electric 
plant are supplied, is shown at the right. 









66 ,000-volt oxide film 1 4 
lightning arrester | 






These transformers are equipped with oil conserva- 
tors. Note the small tank on the top of the main 
tank. Half way up this tank is the oil level, which 
means that the transformertank is completely filled, 
and breathing in the main transformer tank is 
eliminated along with the consequent deterioration 
of the oil due to moisture and sludge. 














Below the transformer is shown one of the G-E 
66,000-volt oxide film lightning arresters. This 
type of arrester has proved to be as successful as 


any that has been perfected. 
@Electric | 
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The South Meadow Station— 


In erecting this station, with its present up-to-the-minute equipment 
and its provisions for great future expansion, the Hartford Electric Light 
Company is undertaking to secure eventually for the State of Con- 
necticut the same dependable service at the smallest margin over cost 
that it is now giving the city of Hartford and vicinity. 


Many new and complicated problems were encountered in the design of 
this most modern and ‘‘two-fold service’”’ station. The Engineering 
Department of the General Electric Company gave very material aid in 
the solution of many of them. This G-E Service is always available. 
With the vast and varied line of G-E Central Station Equipment to draw 
from, a reliable, economic and safe solution is assured. 
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ERIE CITY Vertical Water Tube and 
“Economic” Boilers 


For every demand of economical 
power production there is a type of 
Erie City Boiler particularly de- 
signed to materially reduce the 
costs of boiler plant operation. 

The Erie City Vertical Water 
Tube Boiler illustrated on the left 
has two large horizontal drums, 
one suspended from the other to 
allow for expansion and contrac- 
tion. Large liberating surface and 
rapid circulation add to its steam- 
ing capacity. 

The Erie City “Economic” Boiler 
offers safe and enduring service to 
smaller power users who desire 
coal and labor saving service with- 
out loss of steam pressure. 


In thousands of boiler rooms the 


and Lentz Engines. 


Sales Engineers in the Principal Power Centers of the World. 





world over Erie City Boilers are proving their ability to faithfully, dependably, safely, generate dry steam for 
millions of horse power at lowest fuel and upkeep costs. Their reliable, continuous service drives the prosperous 
industries which are the backbone of all commerce. 

You should know what their installation would mean to your plant. 


ERIE CITY IRON WORKS, 1510 East Ave., Erie, Pa., U. S. A. 


Makers of Vertical and Horizontal Water Tube Boilers; 


Write for descriptive literature. 


FOUNDED IN 1840 


Horizontal Tubular and “Economic” Boilers, Pulverized Coal Systems, 











handhole plates. 


Boilers. 


New York 





The C-H Water Tube Boiler 


All Steel Construction 


Vertical or Horizontal Baffle, inside type forged steel 
Units of any size for any purpose. 
We also build Horizontal Tubular and Marine Type 


The Casey-Hedges Co. 


Chattanooga 





Chicago 


~ GH Standard Water Tube Boiler 





















OSWEGO, N. Y. 






Manufacturers of 






All Types Centrifugal Pumps 











KINGSFORD 


Foundry €? Machine Works 


All Steel Sectional Water Tube Boilers 
Horizontal and Vertical Unaflow Engines 


your copy. 








The LADD 


has a clearly defined and unrestricted circulation, 
properly designed and proportioned gas passages 
and presents its entire heating surface in an effi- 
cient manner to the hot gases. 


Our catalogue gives complete details. 


Chicago Office: McCormick Bldg. 


WATER TUBE 
BOILER 


Write for 


The George T. Ladd Company 


First National Bank Building 


Pittsburgh, Pa. 


New York Office: 18 Warren St. 
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ance rates. 


The Standard 
Diesel Engine 


Insures reliability. 





Simple, Staunch, 
Dependable. 


Catalog on request. 


THE 


Hadfield- Penfield 
Steel: Co. 


Bucyrus, Ohio. 


Dependable Power for Municipal Light and Power Plants 


A continuous supply of Light, Power and Water are vital for municipal safety and low insur- 
Darkness means danger, loss of power means stagnation. 
means a conflagration and insurance cancellation and higher rates. 


This Dependable Municipal Plant is Never Down 


Lack of water 














Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 


os er dn OFFICES 


BOSTON, 49 Federal 
PHILADELPHIA etn _ or Building 
PITTSBURGH, Farmers Deposit Bank Building 
CLEVELAND, ‘Guardian Building 
CHICAGO. Marquette gay J 
CINCINNATI, raction Building 

Candler Building 
TUCSON, RIZ., 21 So. Stone Avenue 
DALLAS, TEX "2001 Magnolia et ongin | , 
HONOLULW, H. T., Castle & Cooke Building 


Bayonne, N. J. 
Barberton, Ohio 


THE BABCOCK & WILCOX COMPANY ™ 


85 LIBERTY STREET, NEW YORK 


Makers of Steam Superheaters 
fince 1898 and of Chain Grate 
Stokers since 1893 


BRANCH OFFICES 


jas tye BS Ford Building 

NE W ORLEANS, 521-5 Baronne Stree 

eet ag) TEXAS, ae ‘Pacific ‘Building 
DENV R, 435 Seventeenth 8 

SALT ran AKE CITY, 705-6 Sane Building 

SAN FRANCISCO, vneldon Building 

LOS ANGELES, 404-6 i Building 
SEATTLE, L. C. Smith Build ding 

HAVANA, ‘CUBA, Calle de Aguiar 

SAN JUAN, PORTO RICO, Royal “Bank Building 








Union Boilers 
Water Tube and Fire Tube 


Design, Workmanship and Material 
of Highest Grade 


We solicit your inquiries 


UNION IRON WORKS, Erie, Pa. 


Established 1889 1400 Cascade Street 











gE 


Moore Srean Tursine CorPoRATION | 
H Wellsville ,N-Y. 
“ BEST AT EVERY TURN” 
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MOORE 


oH 7GsAM 


Single and /ulti-Stage 
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Cc. & T. Simple Engine for Direct Connection to Generator 

















CHANDLER & TAYLOR 


Simple, Tandem, Cross Compound 


ENGINES 


answer every requirement of a steam engine for direct 
connection with electric generators. 

They directly save on steam consumption. 

They give the most dependable service, no matter how 
variable the load. 

They give lasting service that withstands the severe 
demand of electrical operation. 

Our catalogue will be of unusual value if you are 
interested in engines. Write for it today. 


CHANDLER & TAYLOR CO. 


INDIANAPOLIS, IND. 










USE YOUR STEAM 
AND HAVE IT TOO 


OU can extract power from heating steam required for 

heating and manufacturing processes and also produce 
power to give the flexible speed control inherent in direct- 
current power distribution. 

Both of these benefits are given by the De Laval non-con- 
densing turbine driving a 500 KW. direct-current generator, 
which is shown herewith. The exhaust of the turbine is used 
for heating, drying and process purposes in a textile mill, 
while the direct current supply makes it possible to drive 
each individual machine at the best rate for quantity and 
quality production. 

The De Laval velocity-stage turbine is adapted to using 
steam at the highest pressures and temperatures, the steam 
chest being made of cast steel and so located that the high 
temperatures are not transmitted to the bearings. Speed is 
controlled closely by a powerful governor working through 
an oil relay. 

The De Laval speed-reducing gear, by which power is trans- 
mitted to the standard-speed generator, is of the type which 
has given satisfactory service in numerous similar plants for 
the last 20 years. 

No plant requiring both heat and power should be installed 
without first conferring with the De Laval Engineering De- 


partment. Ask for special publication C 50 


De Laval 


STEAM TURBINE CO. 


Trenton, New Jersey 215 














REDUCE POWER COSTS 


Che Corliss Engines 100 


to 5,000 H. P. 


Gas Engines sad 
to 3000 H. P 





MT. VERNON, OHIO 
50 Church St., New York Oliver Bldg., Pittsburgh 
Kirby Bldg., Dallas 


Since 1833 Engineers and uitders 








Established 1867 


The Vilter Mfg. Company 


972 —— Street, Milwaukee, Wis. 
Builders of High Grade 


_ CORLISS 
' ENGINES 


’ for Belted or Direct 
Connected Service 


Ice Machines 


P Chicago Office, 
ssid 731 Monadnock Block 


























Terry Turbo-Generators 
sizes up to 750 kw. Speeds from 3600 r.p.m. 
downward. Condensing and non-condensing. 
Geared or direct-connected. Many notable ad- 
vantages. Write for bulletins. Our service will 
please you. 


The Terry Steam Turbine Co. 


Terry Square, Hartford, Conn. 











Troy Engine & Machine Company 
TROY, PENNSYLVANIA 


Builders of 


“Troy Steam Engines 


Exceptional results in driving blow- 
ers, compressors, fans, generators, 
pumps, stokers and similar equip- 
ment, either belted or direct con- 
nected. 


Address Department E for Catalogue 
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THE STANDARD FOR 
EFFICIENCY-DURABILITY 


Direct Connected 
Generating Sets 


ENGBERG Custo- 
mers are universal in 
their expression of 
satisfaction, and as to 
the big saving in 
operating cost. 
Catalog No. 103. 


Vertical Steam Engines 


A combination of superior 
design, materials and work- 
manship—an ideal formu- 
lated on thirty years’ experi- 
ence in the manufacturing 
and testing of Vertical Steam 
Engines. Catalog No. 301. 


HIGHEST QUALITY 
ATTRACTIVE PRICES 


1to50K. W. 


1to100 H.P. 


FACTURED’. BY 


B VINE ST2S 








Highest Non-Condensing Steam Economy 


\ 


Rt \ 


HARRISBURG 


DUAL CLEARANCE 


UNA-FLOW ENGINES 


HARRISBURG CORPORATION. 
HARRISBURG FOUNDRY & MACHINE WORKS 


Harrisburg, Pa, 

















SINGLE VALVE 
NON-RELEASING CORLISS 
POPPET VALVE UNIFLOW 
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Ridgway installation in 
the McKnight Building 
Minneapolis, Minn. 


Power When Power 
Is Needed! 


N designing the Ridgway Four Valve 
[ese extreme care was taken to 

avoid errors others had made ani to 
profit by their successes. 


To meet the conditions imposed on a 
unit of this type, the high speed of rota- 
tion demands a gear which has a positive 
connection with the driving eccentric; 
economy demands quick opening and clos- 
ing of the valves; and good regulation 
demands a sensitive but powerful gover- 
nor, and a minimum of friction in valves 
and gear. In other words, the least 
possible amount of over-travel of the valve 
during the unbalanced period. 


These are in-built refinements of the 
Ridgway Four Valve Engine—and have 
resulted in its being a most popular power 
unit. In every installation where con- 
tinuous power is a prime need, engineers 
who, know Ridgway have no hesitancy in 
specifying the Four Valve Unit. 

Power when power is needed is the in- 
surance every purchaser wants, and with 
Ridgway equipment he gets it. 

Descriptive Bulletin on Request 
The Ridgway Dynamo & Engine Co. 


109 Electric Avenue, Ridgway, Pa. 
Branches in all Principal Cities 





RIDGWAY 


To Produce Unfailing BOWER UNITS 


Power Economically 





POWER PLANT 
ENGINEERING December 15, 1922 


TRADE MARK 


Look well upon this 
new mark for it is the 
symbol by which our 
product shall be known 
wherever the power of 
steam may be applied 
to the service of man 


KERR TURBINE COMPANY 
WELLSVILLE, NEW YORK, U. S. A. 


REPRESENTATIVES IN PRINCIPAL CITIES 
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The ‘Universal Unaflow”’ 


The first American Poppet Valve Unaflow Engine 


The important features that make for the high economy and 
flexibility of the “Universal Unaflow” have been fully covered 
by over fifty patents which are owned exclusively by the Skinner 
Engine Company. They are the results of our bein3 the first in 
this new field. The engine therefore cannot be closely copied and 
in consequence is in a class by itself. 


Built only by 


SKINNER ENGINE COMPANY 


ERIE, PA., U. 5S. A. 


Branch Offices in All Principal Cities 

















PALL 


Allis-Chalmers Mfg. Co 
Ambest Metallic Packing Co 
American Chimney Corp. 
American Dist. Steam Co 
American Engineering Co. 
American Steam Pump Co 
American Steel & Wire Co 
Armstrong Machine Works 
Ashton Valve Co., The 
Atlas Valve Co 


Babcock & Wilcox Co., The 
Badenhausen, Phillips ............... 128 
Badger & Sons Co., E. 
Badger Fire Extinguisher Co 
DS a, 6 ee ar 27 
Belmont Packing & Rubber Co 
Betson Plastic Fire Brick Co., 
Blackburn-Smith Corp., T 
Buckeye Rubber Products Co 

Saiiders Iron Foundry......0< >. +.%%s +s 2 
Bundy Steam Trap Co 
Burt Mfg. Co., The 


Canton Grate Co 

Casey-Hedges Co., T 

Castle, James M., 

Celite Products Co 

Chandler & Taylor Mfg. Co., T 
Chaplin-Fulton Mfg. Co., T 

Chapman Valve Mig. Co., T 

Chase Metal Works... .....<ciii..3 98 
Chuse Engine & Mig. C : 
Of io” OL © OR pre ee eS 26 
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